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PREFACE    TO    THE   THIRD   EDITION. 


Since    the  publication  of  the  first  edition    of  this 
manual,  in  1898,  tropical  medicine  has  undergone  a 
remarkable  development.     Schools  of  Tropical  Medi- 
cine, recently  established  in  this  country,  in  Germany, 
and  in  France,  have  sent  out  a  large  number  of  men 
thoroughly  trained  not  only  in  tropical  practice,  but 
also  in  lines  of  investigation  specially  calculated  to 
advance  the  subject.     Our  own  Government  and  those 
of  India,  America,  and  Germany,  besides  the  Royal 
Society  and  several  of  the  Tropical  Schools,  have  from 
time  to  time    despatched    commissions   to   clear   up 
particular  points  in  tropical    disease.      The   British 
Medical  Association  has  instituted  a  Tropical  Section 
at   its    annual  meetings,    and    the   Journal    of    the 
Association,    and    other    leading    medical    journals, 
have    thrown    open    their    columns   more    liberally 
than  heretofore   to   contributors   on   this   branch  of 
medicine.     The  general  public  also    has   shown  un- 
usual   interest    in    several    recent    discoveries,    and 
both   directly   and   indirectly  has   done  not  a  little 
to  encourage   the    profession   in    its   endeavours    to 
advance  tropical  medicine. 

The  result  of  all  this  has  been  a  phenomenal 
activity  in  the  study  of  tropical  disease  aud  a 
corresponding  advance  in  our  knowledge. 


vi  Preface  to  the  Third  Edition. 

It  would  be  impossible  to  indicate  here  all  that 
has  been  accomplished  during  these  last  five  years, 
but  I  might  point  out  more  especially  the  installation 
of  the  mosquito  as  a  leading  factor  in  tropical 
pathology,  the  establishment  of  the  mosquito-malaria 
theory,  the  discovery  of  the  relationship  of  this  insect 
to  yellow  fever,  the  discovery  of  the  precise  way 
in  which  Filaria  noctuma  is  inoculated  by  the 
mosquito,  the  discovery  of  trypanosomiasis  in  man, 
the  discovery  of  an  unsuspected  route  by  which 
Ankylo8tomum  duodenale  may  get  access  to  the 
human  intestine.  Several  new  diseases  have  been 
added  to  the  already  sufficiently  long  category  of 
tropical  ailments,  and,  although  I  cannot  chronicle 
any  very  important  therapeutical  advance,  much  has 
been  added  to  our  knowledge  of  preventive  medicine 
and  considerable  advances  have  been  made  in  our 
means  of  diagnosis. 

These  and  other  important  discoveries  and 
developments  have  entailed  not  only  extensive 
revision,  but  also  expansion  of  this  manual,  and  an 
addition  to  the  number  of  its  illustrations.  Although 
every  endeavour  has  been  made  to  confine  it  to  its 
original  modest  dimensions,  I  regret  to  find  that  a 
material  addition  to  its  size  has  been  inevitable. 
Notwithstanding  this,  I  trust  the  manual  may  still 
be  found  to  fulfil  its  original  purpose  of  conveying 
adequate  information  in  small  compass. 
March,  1903. 


PREFACE    TO    THE    FIRST    EDITION. 


A  manual  on  the  diseases  of  warm  climates,  of 
handy  size,  and  yet  giving  adequate  information,  has 
long  been  a  want;  for  the  exigencies  of  travel  and 
of  tropical  life  are,  as  a  rule,  incompatible  with 
big  volumes  and  large  libraries.  This  is  the  reason 
for  the  present  work. 

While  it  is  hoped  that  the  book  may  prove  of 
practical  service,  it  makes  no  pretension  to  being 
anything  more  than  an  introduction  to  the  important 
department  of  medicine  of  which  it  treats  ;  in  no 
sense  is  it  put  forward  as  a  complete  treatise,  or  as 
being  in  this  respect  comparable  to  the  more  elaborate 
works  by  Davidson,  Scheube,  Rho,  Laveran,  Cor  re, 
Roux,  and  other  systematic  writers  in  the  same 
field. 

The  author  avails  himself  of  this  opportunity  to 
acknowledge  the  valuable  assistance  he  has  received, 
in  revising  the  text,  from  Dr.  L.  Westenra  Sambon 
and  Mr.  David  Rees,  M.R.C.R,  L.R.C.P.,  Superin- 
tendent, London  School  of  Tropical  Medicine.  He 
would  also  acknowledge  his  great  obligation  to  Mr. 
Richard  Muir,  Pathological  Lalx>ratoiy,  Edinburgh 
University,  for  his  care  and  skill  in  preparing  the 
illustrations. 
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INTRODUCTION. 


THE     AETIOLOGY    OF    TROPICAL    DISEASES. 

The  title  which  I  have  elected  to  give  to  this  work, 
Tropical  Diseases,  is  more  convenient  than  accurate. 
If  by  "tropical  diseases"  be  meant  diseases  peculiar 
to,  and  confined  to,  the  tropics,  then  half  a  dozen 
pages  might  have  sufficed  for  their  description ;  for, 
at  most,  only  two  or  three  comparatively  unimportant 
diseases  strictly  deserve  that  title.  If,  on  the  other 
hand,  the  expression  "  tropical  diseases  "  be  held  to 
include  all  diseases  occurring  in  the  tropics,  then  the 
work  would  require  to  cover  almost  the  entire  range 
of  medicine ;  for  the  diseases  of  temperate  climates 
are  also,  and  in  almost  every  instance,  to  be  found  in 
tropical  climates. 

I  employ  the  term  "  tropical  "  in  a  meteorological 
rather  than  in  a  geographical  sense,  meaning  by  it 
sustained  high  atmospheric  temperature  ;  and  by  the 
term  "  tropical  diseases  "  I  wish  to  indicate  diseases 
occurring  only,  or  which  from  one  circumstance  or 
another  are  specially  prevalent,  in  warm  climates. 

It  must  not  be  inferred  from  this,  however,  that 
high  atmospheric  temperature  is  the  sole  and  direct 
cause  of  the  bulk  of  tropical  diseases.  The  physio- 
logical machinery  of  the  human  body  is  so  adjusted 
that  great  variations  of  atmospheric  temperature  can 
be  supported  by  man  with  impunity.  Indeed,  although 
temperature  acts  as  an  important  pathogenic  factor, 
it  is  very  rarely  that  it  does  so  directly.  Extreme 
cold  may  cause  frost-bite;  exposure  to  the  sun,  s\m 
erythema,  sun  headache,  and  symptomatic  fever  *,  a 
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hot  atmosphere,  heat  exhaustion  j  prolonged  residence 
in  hot  moii  it  climates  vague,  ill -defined  conditions  of 
debility  ;  residence  in  a  dry  cool  climate  a  contrary 
effect ;  profuse  sweating  from  heat  of  climate,  prickly 
heat.      But  i  tes  can  with  justice  be 

regarded  as  d 

This   be  ural   to  ask  :   In  what 

way    do   in  affect   disease,  as    they 

undoubted^  lonld    it   be  that  some 

diseases   art    r  tpical    climates,    or   are 

specially  prevalent  in  suui  ulimates? 

Speaking  generally,  the  natives  of  tropical  coun- 
tries are  not  injuriously  affected  by  the  meteorological 
conditions  of  the  climates  they  live  in,  any  more  than 
are  the  inhabitants  of  more  temperate  climates ;  their 
physiological  activities  are  attuned  by  custom  and 
habit  to  the  conditions  they  were  born  into.  The 
European,  it  may  be,  on  his  first  entering  the  tropics, 
and  until  his  machinery  has  adjusted  itself  to  the 
altered  meteorological  circumstances,  is  liable  to  slight 
physiological  irregularities,  and  this  more  especially 
if  he  persist  in  the  dietetic  habits  appropriate  to  his 
native  land.  A  predisposition  to  certain  diseases, 
and  a  tendency  to  degenerative  changes,  may  be 
brought  about  in  this  way ;  but  acute  disease,  with 
active  tissue  change,  is  not  so  caused.  In  the  tropics, 
as  in  temperate  climates,  in  the  European  and  in  the 
native  alike,  nearly  all  disease  is  of  specific  origin.  It 
is  in  their  specific  causes  that  the  difference  between 
the  diseases  of  temperate  climates  and  those  of  tropical 
climates  principally  lies. 

Modern  science  has  clearly  shown  that  nearly  all 
diseases,  directly  or  indirectly,  are  caused  by  germs. 
It  must  be  confessed  that  although  in  many  instances 
these  germs  have  been  discovered,  in  other  instances 
they  are  yet  to  find ;  nevertheless,  their  existence 
in  the  latter  may  be  confidently  postulated. 

Germs  are  organised  and  living  beings,  and,  like 

a))  Jiving  things,  demand  certain  physical  conditions 

for  their  well-being.     One   of   these   coTvd\t\oY\s  is  a. 
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oertain  temperature  ;  another  is  certain  media ;  and 
a  third  is  certain  opportunities. 

In  the  majority  of  instances  disease  germs  are 
true  parasites,  and  therefore,  to  keep  in  existence  as 
species,  require  to  pass  from  host  to  host.  If,  during 
this  passage  from  host  to  host,  the  temperature  of  the 
transmitting  medium — be  it  air,  water,  or  food — be 
too  high  or  too  low  for  the  special  requirements  of 
the  germ  in  question,  that  germ  dies  and  ceases  to  be 
infective.  In  this  way  may  be  explained  the  absence 
from  the  tropics  of  a  class  of  directly  infectious  dis- 
eases represented  by  scarlet  fever,  and  the  absence 
from  temperate  climates  of  a  similar  class  of  diseases 
represented  by  dengue.  In  the  one  case,  during 
the  short  passage  from  one  human  being  to  another, 
tropical  temperature  is  fatal  to  the  air- borne  germ  ; 
in  the  other  the  lower  temperature  of  higher  latitudes 
has  the  same  effect. 

In  another  type  of  disease,  of  which  tropical  scaly 
ringworm  (tinea  imbricata)  is  an  excellent  example,  the 
germ  vegetates  on  the  surface  of  the  body,  and  is  thus 
exposed  to  the  vicissitudes  of  climate.  One  of  the 
requirements  of  the  germ  referred  to  is  a  high  atmo- 
spheric temperature  and  a  certain  degree  of  moisture. 
(Jiven  these  it  flourishes  ;  remove  these  and  it  dies 
out,  just  as  a  palm  tree  or  a  bird  of  paradise  would 
die  on  being  transferred  to  a  cold  climate. 

Many  diseases  require  for  their  transmission 
from  one  individual  to  another  the  services  of 
a  third  and  wholly  different  animal.  The  pro- 
pagation and  continued  existence  of  a  disease  of 
this  description  will  depend,  therefore,  on  the  pres- 
ence of  the  third  animal.  If  the  latter  l>e  a 
tropical  species,  the  disease  for  whose  transmission 
it  is  necessary  must  necessarily  be  confined  to  the 
tropics.  The  third  or  transmitting  animal  operates 
in  one  of  several  ways.  Thus  in  "  fly  disease,"  the 
protozoal  organism  which  is  the  direct  cause  of  the 
disease  is  carried  from  one  animal  to  another  on 
tbe  mandibles  of  the  tsetse  tiy.     Consequently,  Ul\\es» 
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the  passive  rdle  of  the  tsetse  fly  is  intentionally 
imitated  by  man,  the  disease  is  not  found  outside 
what  is  known  as  "  the  fly  belt,"  the  geographical 
limits  of  which  are  very  circumscribed,  depending, 
among  other  things,  on  tropical  conditions.  Similarly, 
although  on  a  somewhat  different  principle,  the  geo- 
graphical range  of  malaria  and  of  filariasis  is  deter- 
mined by  that  of  certain  species  of  mosquito  which 
ingest  and  act  as  intermediate  hosts  to  the  respective 
germs,  and,  so  to  speak,  prepare  them  for  entrance 
into  their  human  host.  The  distribution  of  a  large 
number  of  animal  parasitic  diseases  depends  in  this 
way  on  the  distribution  of  the  living  inoculating 
agency,  as  in  "fly  disease,"  or  of  the  intermediate 
hosts,  as  in  malaria  and  filariasis.  When  this  third 
animal  happens  to  be  a  tropical  species,  the  disease 
it  subtends,  so  to  speak,  is,  in  natural  conditions, 
necessarily  tropical  also. 

Certain  diseases  are  common  to  man  and  the  lower 
animals.  If  these  latter  happen  to  be  tropical  species 
the  opportunities  for  man  to  contract  the  common 
disease  are  most  frequent,  or  are  only  found,  in  the 
tropics.  Such,  most  probably,  are  some  of  the 
tropical   ringworms. 

Certain  parasites  are  so  organised  that  before  re- 
entering man  they  must  pass  a  part  of  their  lives  as 
free  organisms  in  the  outer  world,  where  they  require 
a  relatively  high  temperature  for  their  development. 
►Such  parasites,  therefore,  and  the  diseases  they  give 
rise  to,  must  necessarily  be  tropical  or  sub-tropical. 
The  Ankylostomum  duodenale  and  ankylostomiasis  is 
an  instance  in  point. 

There  is  a  class  of  intoxication  diseases  which 
depend  on  toxins  generated  by  germs  whose  habitat  is 
the  soil,  water,  or  other  external  media,  and  whose 
germs  do  not  enter  the  human  body  as  a  necessary 
feature  in  their  life-histories,  although  their  toxins 
may.  The  yeast  plant  and  its  toxin,  alcohol,  and 
the  disease  it  causes,  alcoholism,  is  the  most  familiar 
example  of  this.     Such,  too,  are  ergotism,  pellagra, 
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CHAPTER   I. 

*  MALARIA. 

Definition. — Protozoal  parasites  belonging  to  the 
Sporozoa,  Order  Iffemocytozoa,  Genus  Hctmamceba, 
whose?  definitive  host  is  the  mosquito,  and  whose 
intermediate  host  is  man  and,  possibly,  other  verte- 
brates. In  man  they  inhabit  the  red  blood  corpuscles, 
giving  rise  to  fever — usually  of  a  periodic  character, 
anaemia,  enlargement  of  the  spleen,  and  the  deposit  of 
a  black  pigment  in  the  viscera  and  elsewhere.  Certain 
of  their  phases  are  amenable  to  quinine. 

THE   PARA8ITE.* 

Proofs  that  the  malaria  jxirasite  is  the  cause  of 
malarial  disease. — It  is  now  certain  that  the 
presence  and  proliferation  in  the  blood  of  this 
parasite,  discovered  by  Laveran  in  1880,  is  the 
cause  of  what  was  formerly,  and  is  still,  known  as 
"  malarial  disease."  The  following  are  the  principal 
reasons  for  this  belief: — 

1.  The  occurrence  of  the  parasite  in  the  blood 
is  practically  always,  sooner  or  later,  associated  with 
the  clinical  phenomena  of  malarial  infection. 

2.  Malarial  fever  throughout,  or  at  one  time  or 

*  111  previous  editions  of  this  manual,  in  deference  to  the 
prevailing  custom,  the  malaria  parasite  was  designated  **  Plas- 
modium** or  "plasmodium  malaria-."  Tne  t«ru»  is  very  proi>erly 
falling  into  diMise.  The  mnhria  /«.'ira*ife  is  in  no  sense  a  i%  \>\a«- 
raodJujz?  "Ar  the  zoological  meuuing  of  thv  word. 
D 
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another   during   its  course,  is   invariably  associated 
with  the  presence  of  the  parasite  in  the  Wood. 

.'}.  The  phases  of  malarial  fevers  bear  a  definite 
relation  to  the  phases  of  the  life-cycle  of  the  parasito. 

4.  Those  *i**uA»  ^^ictcristie  features  of 
malarial  dis  nd  malarial  pigmenta- 
tion of  vm  ccounted  for  by  the 
melanin  fort                                   je  parasite* 

5.  Intra  r  blood  from  a  case  of 
malarial  inf*  blood  containing  the 
parasite— is  an  incubation  period 
of  eight  to  twejve  aays>  louowecl  by  an  attack  of 
malarial  fever,  and  by  the  appearance  of  the  parasite 
in  the  blood  of  the  person  injected. 

(>.  The  administration  of  quinine,  which  brings 
about  the  cessation  of  the  clinical  symptoms  of  acute 
malarial  infection,  rapidly  causes  most  phases  of  the 
parasite  to  disappear  from  the  blood. 

7.  Tf,  after  they  have  imbibed  malarial  blood, 
certain  species  of  mosquitoes  be  dissected  at  serial 
intervals,  the  evolution  of  the  malaria  parasite  can  be 
followed  in  their  tissues  until,  finally,  the  germs  of 
the  parasite  can  be  tracked  into  the  cells  and  secre- 
tion of  the  veneno-salivary  glands  of  the  insect. 

S.  If  after  a  week,  or  thereby,  a  similarly-fed 
mosquito  bite  a  hitherto  uninfected  man,  in  many 
instances,  after  a  few  days,  that  man  will  exhibit 
the  clinical  phenomena  of  malarial  infection  and  the 
characteristic  parasite  in  his  blood. 

The  proof  of  the  causal  relationship  of  the  para- 
site to  the  disease  may  therefore  be  said  to  be 
complete. 

MORPHOLOGY    AND    HISTOLOGY. 

There  are  several  varieties,  possibly  species,  of 
malaria  parasites.  The  distinctive  characteristics 
of  each  of  these  will  be  detailed  farther  on.  The 
following  brief  description  is  confined  to  what  may 
he  regarded  as  the  generic  features  common  to  all. 

//«>*  f/tree  phases. — The  malaria  ^vu-a&ite,  Ivk^  all 
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true  parasites,  must  be  adapted  not  only  for  a  life 
inside  its  hosts,  but  also,  in  order  that  its  continuance 
as  a  species  may  be  assured,  for  a  passage  from  one 
host  to  another.  Consequently,  as  regards  man,  it 
exhibits  two  distinct  phases — an  intracorporeal  and 
an  extracorporeal ;  clinical  observation  makes  it 
certain  that  there  is  yet  another — a  latent  phase. 

Intracorporeal  or  human  cycle. 

Each  variety  or  species  of  malaria  parasite  has  its 
special  and  more  or  less  definite  intracorporeal  life- 
span of  twenty-four  hours,  of  forty-eight  hours,  or  of 
seventy-two  hours. 

On  examining  malarial  blood  towards  the  end  of 
one  of  these  cycles,  an  hour  or  two  before  the  occur- 
rence of  one  of  the  paroxysms  of  the  characteristic 
periodic  fever  it  induces,  the  parasite  may  be  recog- 
nised as  a  pale,  somewhat  ill- defined  disc  of  proto- 
plasm occupying  a  larger  or  smaller  area  within  a 
proportion  of  the  red  blood  corpuscles  (Fig.  1,  a). 
Scattered  through  this  pale  body  are  a  number  of 
particles  of  intensely  black  or  reddish-black  pigment 
—  melanin. 

By  making  fresh  blood  films  and  repeating  his 
examinations  at  short  serial  intervals,  the  observer 
is  enabled  to  infer  that  the  following  changes  syste- 
matically occur  in  this  disc  of  pigmented  protoplasm. 
After  a  time,  as  the  parasite  matures,  the  scattered 
pigment  particles  collect  into  little  groups,  .sometimes 
into  radiating  lines.  These  pigment  groups  subse- 
quently concentrate  into  one  or  two  larger  and  more 
or  less  central  blocks,  around  which  the  pale  proto- 
plasm of  the  parasite  arranges  itself  in  minute 
segments  which  finally  acquire  a  globular  form  and 
appear  as  well-defined  spherules — spores  (Fig.  1, 
ft,  0,  d).  The  including  blood  corpuscle  then  breaks 
down  and  the  spores,  none  of  which  contains  pigment, 
fall  apart,  and,  along  with  the  clump  or  clumps  of 
melanin,  become  free  in  the  liquor  sanguinis  (big.  \,  t'V 
The  phagocytes  now  quickly  absorb  the  melanin  and 
b  2 
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many  of  the  spores,  A  proportion  of  the  latter, 
escaping  the  phagocytes*  attach  them  selves  to  other 
blood  corpuscles  which,  m  some  unknown  way,  they 
contrive  to  enter  (Fig.  1,/).  In  the  interior  of  the 
newly  infected  corpuscles  the  young  parasites  exhibit 
active  amoeboid  movement,  shooting  out  and  retract- 
ing  long  pseud opodia,  and  growing  at  the  expense 
uf  the  Inemoglobin  {Fig,  1,  g).  This  substance  they 
assimilate,  converting  it  into  the  pale  protoplasmic 
material   constituting  the  mass  of  the  parasite  and 
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1.— Evolution  of  the  benign  tertian  ]>arasite  ;  unstained. 
from  Thayer  and  Hcwctwii.) 


(Compiled 


into  the  melanin  particles  (Fig.  1,  /i,  i).  As  the 
parasite  becomes  larger  its  ameeboid  movements 
gradually  slow  down  until  all  motion  finally  ceases  ; 
just  before  sporulation  and  completion  of  the  cycle 
(Fig.  1,  /),  beyond  slight  translation  movement  of 
the  pigment  particles,  the  parasite  is  passive. 

Structure  of  the  parasites.  —  By  appropriate 
staining  of  the  free  spore  (Fig.  2,  b,  c,  d)  it 
is  found  to  consist  of  a  minute,  deeply  tinted 
nucleolus  surrounded  by  an  unstained  (in  its  early 
stage  not  very  apparent)  vesicular  nucleus,  and  this 
again  by  a  somewhat  lightly  tinted  covering  of  proto- 
plasm. After  the  spore  has  entered  a  blood  cor- 
puscle (Fig.  2,  e),  staining  shows  that  the  vesicular 
nucleus  has  become  larger  and  more  d\stmct,  \\\t&Vb\fe 
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protoplasm  has  increased  in  bulk,  and  that  the  deeply 
stained  nucleolus,  which  is  sometimes  double,  has 
come  to  lie  eccentrically  in  the  nucleus,  and  both 
eccentrically  in  the  parasite.  On  account  of  the 
relatively  Large  size  of  the  unstained  nucleus,  the 
eccentric  position  of  the  deeply  stained  nucleolus, 
and  the  narrow  rim  of  stained  protoplasm,  the 
younger  parasites  look  like  so  many  minute  blue 
signet^rings  stuck  on  to  the  blood  corpuscles.  As  the 
parasite  grows  and  approaches  maturity  the  nucleolus 


Fig.  2.— Evolution  of  the  benign  tertian  parasite  ;  stained  with  methylene 
blue.     (ContpiM  from  Ma n  nuWrij. ) 

enlarges,  becomes  less  defined,  and  then  disperses ; 
the  vesicular  nucleus  also  becomes  enlarged  and  less 
distinct  (Fig.  2,  fy  g;  h,  i).  Finally,  just  before 
sporulation,  both  nucleus  and  nucleolus  cease  to  be 
distinguishable  (Fig.  2,,;,  a).  Ap]>arently  at  this 
stage  these  elements,  in  some  undetermined  way, 
become  fragmented  and  diffused  throughout  the 
protoplasm.  Later  the  nuclear  elements  reappear  as 
numerous  minute,  scattered  nucleoli  ;  and  it  is 
around  these  that  the  protoplasm  of  the  segment- 
ing parasite  arranges  itself  to  form  the  spores 
(Fig.  2,  by  c).  The  vesicular  character  of  the  nucleus 
does  not  usually  appear  in  the  sj Mires  until  after  they 
have  become  free  in  the  liquor  sanguinis  (Fig.  2,  </). 
The  melanin  particles,  so   characteristic   of  tnfc 


Malaria. 


m  id  hi  ia  germ,  occur  as  black  or  very  dark  red  dust- 
like *pec:ksT  coarse  grains,  or  short  rods,  either  isolated 
or  aggregated  into  larger  or  smaller,  more  or  less 
den^e.  clumps.  Until  the  concentration  of  pigment 
which  precedes  spnrulation  takes  place  the  particles 
j ire  scattered,  being  located  principally  in  what,  were 
we  to  regard  the  parasite  as  an  amceha,  might  bo 
desrril.mil  as  the  ectosare.  Apparently  so  long  as 
the  nucleus  remains  entire  the  pigment  is  peripheral  ; 
when  segmentation  occurs  in  the  nucleus  the  pigment 
becomes  central. 

Such  is  a  brief  account  of  the  cycle  and  structure 
of  one  phase  of  the  parasite.  From  it  we  may 
understand  how  the  parasite  maintains  itself  and 
multiplies  inside  the  human  body.  It  does  not 
explain,  however,  the  two  other  important  biological 
features  which  analogy  and  observation  clearly  indi- 
cate— namely,  its  latency  in,  and  its  life  outside,  the 
human  body. 

Latent  phase. — It  is  a  well-established  fact 
that,  concurrently  with  the  subsidence  of  acute 
clinical  symptoms,  the  parasite  may  disappear  from 
the  general  circulation.  This  it  does  either  spon- 
taneously, or  as  a  result  of  the  administration  of 
quinine.  In  the  majority  of  instances  the  dis- 
appearance is  only  temporary.  Usually,  after  an 
interval  of  weeks  or  months,  the  parasite  reappears 
in  the  general  circulation  concurrently  with  a 
renewal  of  the  clinical  phenomena.  As  to  the 
organ  or  tissue  it  selects,  or  as  to  its  appearance  and 
structure  during  this  time  of  latency,  or  as  to  the 
exact  conditions  which  cause  it  once  more  to  resume 
active,  propagating,  circulating  life,  nothing  is  posi- 
tively known.  This  much,  however,  we  do  know — 
namely,  that  physiological  strain  or  vital  depres- 
sion in  the  host  tends  to  bring  about  conditions  which 
break  up,  and  that  quinine  and  vital  vigour  tend  to 
bring  about  conditions  which  favour,  latency. 

In  a  puper  read  before  the  Berlin  Medical  Society,  May  31, 
J  SOS.  A.  Vlehn  suggested  that  the  minute  colourable  snecka 


Latent  Phase  of  Parasite.  7 

(Fig.  3)  which  are  detectable  in  a  proportion  of  the  blood  cor- 
puscles in  certain  individuals,  and  which  are  familiar  enough  to 
everyone  accustomed  to  working  with  stained  specimens  of 
malarial  blood,  are  really  the  latent  phase  of  the  parasite. 
Plehn  states  that  in  West  Africa  a  condition  of 
anaemia,  corresponding  in  character  to  that  of 
malaria,  often  develops  in  the  European  soon  after 
his  arrival  in  the  country  and  before  the  ordinary 
malaria  parasite  appears  in  his  blood,  and  before 
he  has  had  any  attack  of  fever.  In  such  these  Fte-  s-— 
specked  corpuscles  are  to  be  found.  Plehn  calls  punitive 
these  chromatophilic  granules,  in  allusion  to  their  bodies  in 
supposed  function,  "  primitive  bodies."  Ho  believes  bloodcor* 
they  multiply  in  the  blood,  destroying  and  infecting  puscle. 
the  corpuscles  indefinitely  until  certain  conditions 
(those  that  provoke  malarial  fever)  occur,  when  they  develop 
into  the  larger  amoeboid,  fever-causing  phase  of  the  parasite. 
After  the  subsidence  of  the  fever  and  disappearance  of  the  fever 
phase  of  the  parasite,  the  "primitive  bodies"  reappear,  and 
continue  in  the  blood  as  the  latent  phase  of  the  parasite,  and, 
according  to  Plehn,  form  a  valuable  test  of  the  presence  of 
latent  malarial  infection.  80  far,  these  views  and  observation* 
have  not  been  generally  accepted,  most  pathologists  regarding 
these  "primitive  bodies*'  as  being  identical  in  their  nature 
with  the  chromatophilic  granules  so  frequently  met  with  in 
other  ana?mie  conditions. 

Extracorporeal   or   mosquito    cycle. 

As  it  is  unreasonable  to  suppose  that  an  organism 
which  propagates  so  actively  in  the  human  body  lias 
no  opportunity,  either  by  passing  from  one  host  to 
another  or  in  other  ways,  of  continuing  its  species, 
we  are  forced  to  conclude  that  some  provision  must 
exist  in  the  economy  of  the  parasite  that  enables  it 
to  leave  and  enter  successive  hosts.  The  problems 
suggested  by  this  consideration  are :  First,  how 
does  the  malaria  parasite  leave  the  human  body  ; 
second,  what  is  its  life  when  temporarily  outside  the 
human  body  ;  and,  third,  how  does  the  parasite 
enter  the  human  body  ? 

Tike  flagellated  body. — When  fresh  malarial  blood 
is  examined  some  tim*  after  it  has  been  mounted  as 
a  wet  preparation,  it  is  no  unusual  thing  to  see  what 
is    known    as    the    "  flagellated    body "  *    (Fig.     4). 

*  The  expressions  "  flagellated  Iwdy  "  and  **  flagellum,"  ap- 
plied  to    this  phase  of   the    malaria   parasite,   are  somew\\fct 
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of  this  body  are  found  in  nil  forms  of 
malarial  infection  both  in  the  con-en  ponding  parasites 
of  the  lower  warm-blood* »d  .'tnimaU  and  in  the 
forms  special  to  man*  It  is  a  *  trails-looking, 
octopus-like  creature,  with  long,  actively-moving 
arms.  Though  com  posed  of  the  same  materials- — 
namely,  colourless  protoplasm  and  dark  melanin 
grannies— it     diners    in     many    respects    from     the 
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filament  is  sometimes  seen  to  straighten  itself  out 
and  shiver  like  a  slender  rod  when  it  is  struck  on  the 
ground  ;  (c)  a  coiling  up  movement,  usually  seen  just 
before  the  flagellum  finally  ceases  to  move. 

It  is  of  importance  to  bear  in  mind  that  these 
flagellated  bodies  are  never  seen  in  newly  drawn 
blood,  and  that  they  come  into  view  only  after  the 
slide  has  been  mounted  for  some  time — ten  to  thirty 
minutes,  or  everi*longer,  according  to  circumstances. 

Source  of  the  flagellated  body.-^-Caretul  obser- 
vation shows  that  the  flagellated  bodies  are  developed 
from  two  forms  of  the  intracorpuscular  parasite — 
namely,  in  certain  types  of  malarial  infection  from 
what  is  known  as  the  "  crescent  body " ;  in  other 
types  from  certain  large  intracorpuscular  parasites 
closely  resembling  the  mature  parasite  (Fig.  1,  j)  just 
prior  to  concentration  of  pigment  and  sporulation. 

The  crescent  body. — These  bodies,  and  conse- 
quently the  flagellated  body,  are  not  present  in  the 
blood  at  the  commencement  of  a  malarial  infection, 
or  necessarily,  especially  if  it  be  long  delayed,  at  the 
commencement  of  the  recrudescence  of  a  latent  infec- 
tion. They  come  into  the  blood  only  after  a  week  or 
ten  days  from  the  outset  of  acute  clinical  symptoms. 
At  first  few  in  number,  and  perhaps  difficult  to  find, 
they  gradually  become  more  numerous,  persist  for 
days  after  the  disappearance  of  the  other  forms  of  the 
parasite  and  the  decline  of  the  acute  symptoms,  and 
then  gradually  disappear.  Unlike  the  other  forms 
of  the  parasite,  they  are  not  affected  by  quinine. 
They  may  vanish  from  the  blood  after  a  week,  or 
persist  in  it  for  six  weeks  or  longer.  They  may 
be  very  numerous,  several  in  every  field  of  the 
microscope,  or  so  scanty  that  several  preparations 
may  have  to  be  searched  before  one  is  discovered. 

The  shape,  size,  and  structure  of  the  crescent 
body  can  best  be  comprehended  from  the  illus- 
tration (Fig.  6).  The  principal  features  to  be  noted 
are  its  very  definite  mathematical  shape ;  the 
probable  existence  of  a  delicate  limiting  membrane; 
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ore  til- :  but,  on  the  whole,  the  crescents  aits  ver 
uniform  in  appearance.  Very  rarely  twin  or  double 
i -rcM-rntH  -that  is,  two  crescents  in  one  corpuscle — 
mv  meountered  (Fig*  7), 

Three  types  of  crescent 
occur;  one  in  which  the  pigment 
is  scattered  throughout  the  para* 
site,  one  in  which  the  pigment 
is  concentrated,  and  one  in 
which  the  protoplasm  shows 
vacuolation  and  other  signs  of 
degeneration.  The  first,  it  is 
believed,  ate  young  and  imma- 
ture, the  second  mature,  and  the 
third  effete  parasites,  In  the 
first,  the  pigment  rods  sometimes 
exhibit  slight  translation  as  well 
as  vibratory  movements ;  in  the 
two  latter  the  pigment  is  quies- 
cent. The  first,  or  younger  type 
of  crescent,  stains  uniformly; 
but  in  the  second  type  the  staining,  in  many  instances, 
is  markedly  bipolar,  a  clear,  unstained  area  occupying 
the  middle  of  each  horn,  whilst  a  zone  of  stained 
protoplasm  occupies  the  periphery,  and  a  bridge  of 
staiiu'd  material  divides  the  two  horns  at  the  centre 
ot'  the  crescent.  By  dissolving  the  melanin  particles 
at  the  centre  of  the  crescent  with 
weak  solution  of  ammonia,  and  sub- 
sequently staining,  what  looks  like  a 
double  nucleolus  can  sometimes  be 
demonstrated  just  at  the  central 
bridge  or,  in  other  words,  at  the  point 
of  junction  of  the  two  elements  of 
which  the  crescent  appears  to  be  formed.* 

'  ( >it  account  of  these  evidences  of  a  double  structure 
Manna  1»»t£  regards  the  crescent  as  a  syzysjium  ;  that  is  to  say,  as 
tin-  l-  -ult  of  the  conjugation  of  two  amoeboid  forms  in  a  doubly 
infect  I'd  corpuscle,  a  circumstance  which  he  considers  gives  a 
sjmm  ial  direction  to  development,  leading,  as  in  other  protozoa,  to 
oijcr.stmvut  (Fig.  8). 
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As  will  be  shown  in  the  sequel,  these  crescent  bodies 
and  the  large  intracorpuscular  forms  just  alluded  to,  are 
sexual  in  their  functions.     As  regards  the  crescents, 
there  are  certain  differences  in  the  appearance  of  the 
protoplasm,  in  the  arrangement  of  the  pigment,  and  in 
the  characters  of  the  nucleus  as  revealed  by  staining, 
which  are  distinctive  of  the  male  and  female  crescents  ' 
respectively.     In  one  type  of  crescent  the  protoplasm 
is  hyaline  and  the  pigment  somewhat  loosely  arranged. 
In  another  type  the  protoplasm  is  faintly  granular 
and  the  pigment  more  concentrated,  being  arranged  as 
a  well-defined  ring  about  the  centre  of  the  parasite. 
The  former  is  male,  the  latter  female.     The  proto- 
plasm of  the  male  parasite  stains  more  deeply,  and  its 
nucleus  is  larger  than  in  the  female  parasite. 

The  more  immature  forms  of  the  crescent  are  said 
to  begin  to  be  recognisable  in  the  spleen  and  bone 
marrow  about  the  fourth  day  after  a  malarial  attack 
commences.  At  first,  according  to  Bastianelli  and 
Bignami,  tbey  are  minute,  highly  refringent  amoeboid 
bodies.  They  are  rarely  encountered  in  peripheral 
blood  ;  there  the  crescent  body  does  not  begin  to 
show  itself  till  it  approaches  maturity,  about  a  week 
after  the  first  crop  of  amoeboid  parasites  associated 
with  the  fever  paroxysm  has  appeared. 

Formation  of  the  flagellated  body. — Ordinarily,  if  a 
number  of  crescent  bodies  are  kept  for  a  time  under 
observation  on  the  microscope  slide,  a  certain 
proportion  of  them  will  be  seen  slowly,  or  more 
rapidly,  to  undergo  change  of  shape,  gradually 
becoming  converted  into  squat  crescents,  then  into 
oval  bodies,  and  then  into  spheres  (Fig.  9,  a,  6,  c), 
whilst  the  remains  of  the  enclosing  blood  corpuscle 
fall  to  pieces  or  melt  away.  The  remains  of  the 
blood  corpuscle  are  often  seen  as  a  small,  slightly 
haemoglobin-tinted  sphere  lying  in  contact  with  or 
near  the  parasite.  The  spheres  so  formed  are  of  two 
types  in  correspondence  with  the  sex  of  the  par- 
ticular crescent  from  which  they  originate,  ¥>ow\*i— - 
the    male— having    hyaline,    others— t\ie     tawota— 
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having  granular,  protoplasm.     At  first,  the  pigment 
particles  in  the  crescent,  in  the  oval    body,  and   in 
the  sphere,  are  motionless  and  central ;  more  rarely 
they  are  eccentric.     By  and  hyr  in  many  of  the  spheres 
these  jiarticles  tend  to  arrange 
OipmsRlves  as  a  ring,  lying  in 
m  with  the  inner  surface 

ipj  may  be  a  very  tine,  in- 

aemhrane,  and  occupy- 
central  third  of  the 
nd  forming,  as  it  were,  a 
ntral  sphere  within  the 
larger  sphere.  After  a  time  in 
the  hyaline  spheres  the  pigment 
particles  begin — at  first  slowly 
and  intermittently,  afterward* 
more  energetically — to  dance 
about.  As  the  movement  of 
the  pigment  increases  in 
rapidity  and  energy  the  entire 
sphere  seems  to  partake  in  the 
agitation — to  quiver,  to  change 
form,  and  to  be  jerked  about 
as  by  some  unseen  force.  The 
pigment  particles  may  now 
become  diffused  through  the 
general  mass  of  the  sphere 
(Fig.  9,  (/),  or  they  may  not. 
Whether  this  does  or  does  not 
happen,  the  agitation  of  the 
sphere  now  becoming  intense,  one  or  more  flagella  are 
suddenly  shot  out  from  its  periphery  and  at  once  begin 
to  indulge  in  characteristic  waving,  lashing  move- 
ments (Fig.  9,/)*.  The  granular  spheres  do  not  project 
tlagella. 

In  stained  preparations  it  can  be  shown  that  the 
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Malaria  parasite 
•  i)  ..rtlii'  flagellate* 
"in  the  crescent. 


Careful  focussing,  especially  of  stained  crescent-derived 
sj.hei »  s,  may  sometimes  show  that  for  a  short  time  l>eforc  their 
eruption  the  tlagella  exist  preformed  inside  the  limiting  membrane 
t>f  tin-  sphere  (Vig.  !>,  c).     One  can  sometimea  see  &  ftfc^Uvvwv,  vtv 
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process  of  exflagellation  is  preceded  by  fragmenta- 
tion of  the  nucleus,  the  chromosomes  proceeding  to 
the  periphery  of  the  sphere  and  each  becoming  sur- 
rounded by  a  portion  of  protoplasm.  The  flagellum 
is  composed  of  these  two  elements  drawn  out  into  a 
thread — a  chromatin  filament  enclosed  in  a  covering 
of  protoplasm.  In  the  granular  spheres  the  minute 
nucleus  remains  central  surrounded  by  its  circle  of 
pigment  rods. 

The  extruded  flagella,  if  they  do  not  break  away 
as  already  described,  may  continue  to  move  for 
an  hour,  or  even  longer  —  that  is  if  the  flagellated 
body  be  not  engulfed  by  a  phagocyte,  an  occurrence 
very  frequently  witnessed.  Finally,  they  slow  down, 
cease  to  move,  coil  up  perhaps,  and  then  gradually 
fade  from  view.  Should  the  flagella  succeed  in  break- 
ing away,  the  remains  of  the  flagellated  body,  consist- 
ing of  pigment  particles  included  in  a  small  amount 
of  residual  protoplasm,  tend  to  assume  a  somewhat 
spherical,  passive  form,  the  hitherto  violent  changes 
of  shape  and  the  movement  of  the  pigment  ceasing 
almost  abruptly. 

In  another  variety  of  malarial  infection  certain 
bodies  (Fig.  10,  «,  d),  which  look  like  ordinary  full- 
grown  intracorpuscular  parasites  (but  distinguishable 
by  the  brisk  movements  of  their  pigment)  prior  to  the 
formation  of  spores,  may  sometimes  be  seen  to  slip 
out  from  their  enclosing  corpuscles  (Fig.  10,  />,  e).  If 
these  escaped  parasites  are  watched,  in  some  instances 
the  pigment  they  contain  is  seen  to  indulge  in  violent 
dancing  movements,  the  body  of  the  parasite  being  at 
the  same  time  agitated  and  jerked  about.  Finally, 
flagella  may  be  suddenly  projected  from  the  periph- 
ery (Fig.  10,  c,  f),  very  much  in  the  same  way  as 
the   flagella   are    projected     from    the    periphery    of 

ito  efforts  to  erupt,  carry  this  membrane  in  front  of  it,  ami, 
failing  to  break  through,  retract  and  perhaps  renew  the  effort  at 
another  point.  Doubtless,  the  agitated  movements  of  the  sphere 
are  produced  by  the  efforts  made  by  the  flagella  to  break  t\\ro\\fc\\ 
this  membrane. 


the  umscen traded ved  sphere.     Manifestly,  these  la 
spherical  parasites  and  the  thigdlatod  bodies  arising 


IV-    1 '.I. —  Evolution   of  the   flagellated   Inxly  in  the  tertian  (a,  6,  c)  and 
M'l.iMan  (d,  e,  /)  parasites.    (Compiled  from  Thayer  and  Hewetson.) 


from  some  of  them  correspond  to  the  crescent-derived 
sphere  and  crescent-derived  flagellated  body. 

' '.'on -tit ions  favouring  and  retarding  exflagellation.  —Ross  has 
shown  that,  provided  the  blood  containing  the  crescent  body 
ho  i>n  wilted  from  coming  in  contact  with  the  air,  as  can  be 
M'ciirt  i  by  j>ricking  the  finger  through  vaseline,  the  evolution 
of  the  parasite  does  not  proceed,  lie  has  further  shown  that 
it  tho  droplet  of  blood  is  exposed  to  the  air  for  a  minute  or 
two  before  being  mounted  on  a  slide,  ex  flagellation  is  markedly 
oio  our.iLced.  Similarly,  Marshall  has  shown  that  by  mixing 
tho  l»l«u>d  with  a  trace  of  water  exflagellation  is  also  favoured. 
I  find  that  by  combining  these  methods — namely,  exposure  to 
tho  air  with  !*light  aqueous  admixture,  as  by  breathing  on  the 
slip  bofore  applying  the  cover-glass — it  is  generally  easy  to 
procure  quickly,  from  crescent-containing  blood,  specimens  of 
the  ihiL'o Hated  body.  Probably,  although  I  have  not  experi- 
ment* d  with  this  object  in  suitable  cases,  flagellation  will  be 
ia\oui<  d  in  the  non-cresccnt-forraing  parasites  by  similar 
mean>. 

J j)    certain   bloods   exflagellation   is    easily    procured;    in 
others  the  opposite  is  the  case.      Ab  regards  tha  cresoents, 
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doubtless  success  depends  in  a  measure  on  the  degree  of 
maturity  of  the  parasite,  young"  or  effete  crescents  failing  to 
evolve.  There  are  other  conditions  affecting  the  process, 
however,  which  are  as  yet  unknown. 

MOSQUITO-MALARIA  THEORY. 

Popular  and   early  views The  idea  that 

some  relationship  exists  between  the  mosquito  and  ma- 
laria has  long  been  entertained,  not  only  by  medical 
men,  but  also  by  the  inhabitants  of  malarial  countries. 
In  parts  of  Italy  the  peasants  for  centuries  have  believed 
that  fever  is  produced  by  the  bite  of  the  mosquito — a 
fact  noted  by  Lancisi ;  and,  as  Kocb  has  pointed 
out,  in  German  East  Africa  the  natives  of  the  high- 
lands declare  that  when  they  visit  the  unhealthy 
lowlands  they  are  bitten  by  an  insect  they  call  Mbu 
(mosquito),  with  the  result  that  they  get  fever  which 
they  also  call  hbn.  King  and  others  long  ago  pointed 
out  how  a  mosquito-malaria  hypothesis  could  best 
explain  such  things  as  the  connection  of  malaria  with 
swamps  and  with  high  atmospheric  temperatures ; 
the  well-known  danger  of  night  exposure  in  malarial 
countries;  the  influence  of  trees,  of  an  expanse  of 
water,  and  of  altitude  on  the  diffusion  of  the  germ, 
and  many  other  points.  As  to  how  the  mosquito 
intervened  they  had  no  reasonable  hypothesis  to  offer. 
Laveran,  Koch,  and  Pfeiffer  suggested  that  the  mos- 
quito might  stand  in  the  same  relation  to  the  malaria 
parasite  as  it  stood  to  Filar ia  nocturna;  but  as  to  the 
particular  phase  of  the  parasite  it  subserved,  and  as 
to  the  exact  way  in  which  the  insect  operated,  they 
were  silent. 

A  mosquito-malaria  theory  definitely 

tormnlated. 

In   1894,*  and  again   in    1896,    I    formulated    a 

de6nite  hypothesis  on  the  subject.     Being  a  parasite, 

the  malaria  ha»mama»ba,  to  keep  in  existence  as  a  species, 

must  pass  from  host   to    host ;  in  other  words,  must 

*  Brit.    Med.   Journ.,   December  Mi,    1894;    "  Go\\\»tot\\atv 
Wturet."  Brit.  Mai.  Journ.,  March  14th,  21«t,  ami  28t\\,  \H%. 
c 
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at  some  time  have  an  extracorporeal  life.  From  the 
fact  that  the  flagellated  body  does  not  come  into 
existence  until  the  blood  has  left  the  blood-vessels — 
that  is,  until  it  is  outside  the  body — I  concluded  that 
the  function  of  the  flagellum  lay  outside  the  human 
body,  and  that  the  flagellated  body  was  the  first  phase 
of  the  extracorporeal  life  of  the  malaria  parasite.  As 
the  parasite  whilst  in  the  circulation  is  always 
enclosed  in  a  blood  corpuscle,  and  is  therefore  in- 
capable of  leaving  the  body  by  its  own  efforts,  and 
as  it  is  never,  so  far  as  known,  extruded  in  the 
excreta,  I  concluded  that  it  is  removed  from  the  cir- 
culation by  some  blood-eating  animal,  most  probably 
by  some  suctorial  insect  common  in  the  haunts  of 
malaria.  This  bloodsucker  I  believed  to  l>e  the  mos- 
quito, an  insect  whose  habits  seemed  adapted  for 
such  a  purpose,  and  whose  distribution  conformed  to 
the  well-ascertained  habits  of  malaria.  Further, 
basing  my  argument  on  what  I  had  shown  to  be  the 
fact  in  the  case  of  Filaria  noctuma,  and  on  the 
peculiarities  of  the  distribution  of  malaria,  I  reasoned 
that  only  particular  species  of  mosquito  were 
capable  of  subserving  particular  species  of  malaria 
parasite. 

Ross's  discoveries.  —  Working  on  the  lines 
suggested  by  this  hypothesis,  Ross  first  (1895)  demon- 
strated the  fact  that  when  crescent-containing  blood  is 
ingested  by  the  mosquito  a  large  proportion  of  the 
crescents  rapidly  proceed  to  exflagellation  and  to  the 
shedding  of  flagella.  In  1897  he  showed  that  in  par- 
ticular species  of  mosquito  fed  on  malarial  blood,  living 
and  growing  pigmented  malaria  parasites  are  to  be 
found  embedded  in  the  stomach  wall  of  the  insects. 
Early  in  1898  (as  announced  by  me  at  the  meeting  of 
the  British  Medical  Association,  in  Edinburgh,  in  July, 
1898),  he  showed  that  if  a  particular  species  of  mosquito 
be  fed  on  the  blood  of  proteosoma-infected  birds,  the 
parasite,  which  both  in  habit  and  structure  closely 
resembles  the  malaria  parasite  of  man,  enters  the 
stomach    wall  of   the  insect,  grows   and    sporulates 
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there,  and  that  the  resulting  sporozoites  subsequently 
enter  the  veneno-salivary  gland  of  the  insect,  and 
that  the  insect  will  then  be  capable  of  infecting  by 
its  bite  other  birds.  Ross  further  showed  that  only 
particular  species  of  mosquito  could  subserve  proteo- 
soma  in  this  way,  and  that  the  particular  mosquito  in 
question  was  not  efficient  as  regards  another  blood 
parasite  of  birds — namely,  halteridium — or  as  regards 
the  malaria  parasites  of  man.  Thus  by  direct  ob- 
servation and  by  analogy  Ross  distinctly,  and  first, 
proved  that  the  extracorporeal  phase  of  the  malaria 
parasite  is  passed  in  particular  species  of  mosquitoes, 
and,  by  analogy,  that  the  parasite  is  transferred  from 
man  to  man  by  the  mosquito. 

^lacCallum's  discovery. — A  gap  in  Ross's 
observations  was  filled  in  by  MacCalluin,  who  showed, 
principally  by  observations  on  halteridium,  also  a 
malaria  like  parasite  of  birds  (p.  34),  that  the  func- 
tion of  the  flagellum  after  it  breaks  away  from  the 
parent  sphere  is  to  impregnate  (Fig.  16,  c,  f)  the 
granular  crescent-derived  spheres,  which  then  become 
transformed  into  beaked  and  travelling  vermicules. 
Doubtless,  although  the  process  has  not  been  directly 
observed,  it  Is  in  virtue  of  the  locomoting  and 
penetrating  properties  of  the  travelling  vermicule 
that  the  malaria  parasite  is  enabled  to  lodge  itself, 
where  Ross  first  found  it,  in  the  stomach  wall  of  the 
mosquito. 

Confirmation  and  extension  of  Ross's 
work. — Ross's  discoveries  were  quickly  confirmed 
and  elaborated  by  the  Italians,  by  Daniels,  and  by 
Koch.  Grassi  has  shown  that  several  species  be- 
longing to  the  genus  Anopheles,  more  particularly — at 
all  events  as  regards  Italy — Anopheles  macuUpennis 
are  the  special  mosquito  hosts  of  the  malaria  para- 
sites of  man.  Step  by  step  he  traced  the  crescent- 
forming  and  the  non-crescent-forming  malaria 
parasites  through  their  mosquito  hosts,  finding  that 
in  their  evolution  they  closely  resembled  that  \v\\\c\\ 
Roes  bar]  so  successfully  demonstrated  for  proteosovna, 
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and  had  so  clearly  foreshadowed  and  partly  demon- 
strati 'd  for  the  malaria  parasite  of  man.  Tn  conjunc- 
tion with  Bignami  lie  repeated  successfully  in  man 
Ross's  experiment  of  conferring  plasm odial  disease  by 
mosquito  late.  BastianelH,  Colli,  DioniHi,  Buchanan, 
and  others  have  -,_~  '    1  in  confirming  Ross's 

statements,  and  our  knowledge  of  the 

extracorporeal  cj  aria  parasite. 

Fin  ally,  on  lL_  Colonial   <  MBftti  and  the 

Lonrlon    School  Medicine,    with    tin* 

assistance  of  Drs.  %  Low,  I  instituted  two 

experiments  whit,,  ^.^n™  *,  r  g**od  a,nd  all  of  any 
objection*  that  otherwise  might  have  been  advanced 
again*!  the  theory,  Drs,  Siimbon  and  Low,  Sr, 
Terzi,  their  servants,  and  visitors  lived  for  the  three 
most  malarial  months  of  1900  in  one  of  the 
most  malarial  localities  of  the  Roman  Campagna — 
Ostia — in  a  hut  from  which  mosquitoes  were 
excluded  by  a  simple  arrangement  of  wire  gauze  on 
the  doors  and  windows.  They  moved  freely  about  in 
the  neighbourhood  during  the  day,  exposed  them- 
selves in  all  weathers,  drank  the  water  of  the  place, 
often  did  hard  manual  work,  and  beyond  retiring 
from  sunset  to  sunrise  to  their  mosquito-protected 
hut  took  no  precautions  whatever  against  malaria. 
They  took  no  quinine.  Although  their  neighbours, 
the  I  talian  peasants,  were  each  and  all  of  them  attacked 
with  malaria,  the  dwellers  in  the  mosquito-proof  hut 
enjoyed  an  absolute  immunity  from  the  disease. 
AY  hi  1st  this  experiment  was  in  progress  mosquitoes, 
fed  in  Rome  on  patients  suffering  from  malaria,  were 
forwarded  in  suitable  cages  to  the  London  School  of 
Tropical  .Medicine,  and  on  their  arrival  were  set  to 
bite  my  son,  the  late  Dr.  P.  Thurburn  Manson,  and 
Mr.  <  Jeorge  Warren.  Shortly  afterwards  both  of 
these  gentlemen,  neither  of  whom  had  been  abroad 
or  otherwise  exposed  to  malarial  influences,  developed 
characteristic  malarial  fever,  and  malarial  parasites 
were  found  in  abundance  in  their  blood  both  at  that 
time  nnd  on  the  occurrence  of  the  several  vela^ses  of 
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malarial     fever     from     which     they     subsequently 
suffered. 

The  mosquito-malaria  theory  has  now,  therefore, 
passed  from  the  region  of  conjecture  to  that  of  fact. 

THE   MALARIA    PARASITE   IN  THE   MOSQUITO. 

(See  Fig.  11.) 
In  the  lumen  of  the  stomach :  travelling: 
vermicnle  stage. — When  crescent-containing  blood 
has  been  ingested  by  certain  species  of  mosquito 
belonging  to  the  genus  AnopJieles,*  those  crescents 
that  are  mature,  and  that  are  not  obsolescent,  are 
transformed  into  the  two  types  of  sphere  already 
described — hyaline  and  granular,  that  is,  male  and 
female.  The  hyaline  spheres  then  emit  their  flagella, 
which,  breaking  away,  approach  and  seek  energeti- 
cally by  butting  and  boring  to  enter  the  granular 
spheres.  At  one  point  on  the  surface  of  each  of 
the  granular  spheres  a  minute  papilla  is  projected 
to  meet,  as  it  were,  a  corresponding  attacking 
flagellum.  At  this  point  one  of  the  flagella  contrives 
to  enter,  and,  after  momentarily  causing  considerable 
perturbation  in  the  contents  of  the  sphere,  comes  to  rest 
and  vanishes  from  view.  Although  the  granular  sphere 
may  be  subsequently  energetically  attacked,  no  second 
flagellum  can  eftect  an  entrance.  For  a  short  time 
after  this  act  of  impregnation!  the  granular  sphere 
undergoes  no  apparent  change.     Presently,  however,  it 

*  So  far,  this  is  the  only  kind  of  mosquito  which  has  been 
found  an  efficient  insect  host  for  the  parasite. 

t  The  impregnation  of  the  granular  sphere  has  only  twice 
been  witnessed  in  the  case  of  the  malaria  parasite  of  man 
(MacCallum) ;  but  in  halteridium  of  birds  it  has  been  observed 
many  times.  Koch  has  seen  the  resulting  travelling  vermicule 
in  proteosoma.  Analogy,  therefore,  justifies  the  inference,  so 
compatible  with  the  other  well-ascertained  features  in  the  cycles 
of  the  intracorpuscular  )>arasites  of  man  and  the  lower  animals, 
that  a  similar  arrangement  obtains  in  the  hwmanui'bw  of  man. 
Prof.  Grassi  showed  me  sections  of  the  mosquito's  stomach  in 
which  the  travelling  vermicides  could  be  seen  approaching  and 
actually  in  contact  with  the  epithelial  coat.  These  preparations 
were  from  mosquitoes  killed  thirty-two  hours  after  feeding  on 
malarial  blood. 
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gradually  alters  in  shape,  becoming  oval,  elongated, 
and  finally  assuming  a  Lanceolate  and  then  a  vermic- 
ular form,  the  pigment  accumulating  at  the  broad  or 
posterior  end,  whilst  the  anterior  end  becomes  pointed 
and  hyaline.  On  the  completion  of  these  changes,  the 
little  body  begins  to  move  about ;  at  first  slowly,  then 
mure  rapidly,  tbi  eing  in  front.     Should 

this   travelling    ,  inge  on  a  blood  cor- 

puscle, white  or  r  hrough  it. 

fliwrtiott  of  tke  allow  the  evolution  of  the 

mnliria  parasite  thi  equont  dissection,  flhonld 


Fig.  11.— Section  of  mosquito. 


,i.  in. mt  li  ;  h.  i  umnin<?  oriran;  r.  nesophainis  ;  <f,  homoiogue  of  proventriculus; 
•  .  i-it'  i :<>r  pari  of  mid-gut  ; /.  mid-gui  ;  g.  pyloru* ;  h.  pyloric  diverticulum  ; 
».  liimli-Mit;  »',  rectum  :  A\  .Malpitrluaii  lubes;  /.salivary  durt  ;  m.  salivary 
ciai.i  ;  ?<.  »loi-«al  vessrl ;  o.  supra  ttMnpliaueal  ganglion  ;  p,  »ub  oesophageal 
l-  .li--- 1 1  'ii ;  <7,  conjoined  ganglia  ;  r,  abdominal  ganglia. 

first  familiarise  himself  with  the  normal  appearance  of  the 
internal  organs  of  the  mosquito.  The  following  method  of 
obtaining  and  mounting'  the  organs  for  microscopic  examina- 
tion is  that  taught  by  Dr.  Daniels  at  the  London  School  of 
Tr  i>iral  Medicine.  Having  killed  the  mosquito  by  chloro- 
form, tobacco  smoke,  etc.,  with  a  mounted  needle  transfix  the 
thora\,  and  with  the  lingers  pull  off  the  legs  and  wings 
oik  by  one,  being  careful  to  pull  them  obliquely  from  the 
ne  II- .  The  body  of  the  mosquito  should  then  be  placed  in 
a  drop  of  normal  saline  solution  on  a  glass  slide.  Then  flatten 
out  a  little  the  posterior  end  of  the  abdomen,  and  nick  it  on 
(  a-  )i  >ide  about  the  junction  of  the  penultimate  segment — a  weak 
plan-  iii  the  exoskeleton  is  thus  formed.  The  thorax  being  now 
1  i x .  < I  with  on*  mounted  needle,  another  needle  placed  Hat  on 
th'  l:i.-t  M'gment  of  the  abdomen  steadily  drags  this  away  from 
the  n-st  of  the  mosquito.     The  stomach,  and  Malyighian  tubes 


Mosquito  aad  Parasite.  23 

can  thus  be  gradually  pulled  out  from  the  exoskeleton ;  when 
sufficient  length  of  oesophagus  comes  into  view  it  can  be 
divided  by  a  touch  of  the  needle.  The  ovaries  of  the  female 
and  testes  of  the  male  are  also  pulled  out  with  the  stomach. 
Sometimes  the  stomach  is  found  to  be  full  of  blood  or  other 
food.  In  this  case  it  is  necessary  to  make  a  nick  in  the 
stomach  ;  the  weight  of  the  cover-glass,  which  should  now  be 
applied,  by  its  gentle  press  are  miy  express  the  contents  of  the 
stomach.  Occasionally  it  is  necessary  to  wash  away  the  blood 
by  allowing  the  stomach  to  refill  with  saline  solution  and 
by  pressing  on  the  cover-glass,  repeatiog  the  process  as  often 
as  may  be  necessary. 

The  salivary  glands,  lying  in  the  prothorax,  can  some- 
times be  obtained  by  palling  them  out  in  dragging  off  the 
head.  This  method  should  be  avoided  if  possible,  as 
the  glands  are  difficult  to  separate  from  the  head,  and 
it  is  impossible  to  compress  the  head  without  crushing 
the  eyes ;  the  pigment  thus  set  free  interferes  with  a 
microscopic  examination.  The  simplest  and  most  certain 
method  of  procuring  the  salivary  glands  is,  after  cutting  off  the 
head,  to  divide  the  thorax  obliquely,  so  that  its  anterior 
portion,  including  the  attachments  of  the  anterior  and  middle 
pair  of  legs,  is  separated  from  the  rest  of  the  trunk.  This 
portion  contains  both  salivary  glands.  The  exoskeleton 
thould  then  be  broken  up  with  needles  into  five  or  six  pieces 
in  normal  salt  solution.  A  cover- glass  is  applied  and  steady 
prc-saure  exercised  with  the  point  of  the  needle  over  each 
fragment  of  the  exoskeleton.  In  this  manner  the  glands  are 
separated  from  the  chitinous  fragments,  and  can  be  readily 
examined.  In  the  majority  of  dissections  at  least  live  out  of 
the  six  lobes  will  be  exposed  undamaged. 

In  the  stomach  wall  :  encysted  or  zygote 
stage  (Fig.  12). — This  newly  acquired  power  oi 
locomotion  and  penetration  on  the  part  of  the 
fecundated  parasite,  together  with  other  well  ascer- 
tained facts,  justifies  the  presumption  that  soon 
after  its  formation  the  travelling  vermicule  penetrates 
the  wall  of  the  mosquito's  stomach.  Working  its  way 
through  the  layer  of  cells  and  the  delicate  base- 
ment membrane  which  together  constitute  the  inner 
coat  of  this  organ,  it  finally  lodges  itself  among  the 
longitudinal  and  transverse  muscular  fibres  lying 
between  this  inner  membrane  and  the  equttlly  delicate 
outer  coat.  Here  the  parasite,  some  thirty-six  hours 
after  the    mosquito  has  fed,  may  be   detected  as  a 
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minute  (6/1)  oval  or  spherical  body  with  a  sharp  out- 
line and  hyaline,  or  slightly  granular,  contents  in 
which  the  melanin  particles  are  plainly  visible.     It 


-Evolution  of  the  crescent;  parasite  in  Anophela  maculipennis. 
(Adapted  from  (jrassi,  Jiignami,  and  Bastianclli.) 
1  10  0,  The  jwrasite  aa  found  in  the  »toma<h  wall  ;  7,  isolated  sporoxoites; 
8,  *i>orozoiteH  in  the  salivary  gland  ;  t»,  section  of  stomach  wall  showing  the 
imn^itein  situ. 

lies  between  the  muscular  fibres,  which,  as  it  grows, 
it,  to  a  certain  extent,  dissociates. 

During  the  next  few  days  the  parasite  increases 
rapidly,  acquiring  a  well-defined  capsule,  and,  in  conse- 
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quence  of  its  growth,  protruding  on  the  surface  of  the 
insect's  stomach  like  a  wart  or  hernia  (Fig.  13,  a). 
Meanwhile,  important  changes  take  place  in  the 
contents.  Nucleus  and  protoplasm  divide  into  a 
number  of  spheres,  around  which,  attached  by  one 
end  like  the  spines  on  a  porcupine,  a  vast  number  of 
minute  (I6/1),  slender,  spindle-shaped,  nucleated 
bodies  are  ultimately  formed.  At  a  later  stage  the 
spherules  disappear,  leaving  the  spindles  (sporozoites) 


Fig.  13.— a,  Stomach,  or  middle  intestine  of  Culex  after  infection  with 
prote<«M>ma  ;  m.t.,  Malpighian  tubes  ;  Int.,  intestine  ;  f)«.,  oesophagus  ; 
f.c,  proteoMoma  zygotes  protruding  into  the  body  cavity,  n,  ruptured 
zygote  capsule  containing  Ross's  "black  spores." 

loose  in  the  capsule,  which  is  now  packed  full  of  them 
to  bursting  point.  In  about  a  week — sooner  or  later 
according  to  atmospheric  temperature,  which  has  a 
great  influence  on  the  rate  of  development  of 
the  parasite — the  capsule  ruptures  and  collapses, 
discharging  its  contents  into  the  body  cavity  of  the 
mosquito. 

In  the  veneno  -  salivary  gland  :  sporo- 
zoite  or  infective  stage. —  From  the  body 
cavity  of  the  mosquito  the  spindle-shaped  sporozoites 
pass  (probably  by  way  of  the  blood,  for  move- 
ment of  a  spontaneous  nature  has  not  been  observed 
in  them)  to  the  three-lobed  veneno-salivary  glands 
lying  one  on  each  side  of  the  forepart  of  the  thorax,  ot 
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the  insect  (Fig*>  1 1,  m}  and  14,  u).  These  glands  coin* 
luuuicate  with  the  base  of  the  mosquito's  proboscis  by 
means  of  a  long  duct^  along  the  radicles  of  which  the 
clear,  pi uiup  cells  of  the  gland  are  arranged.  The  &poro- 
snites  can  be  readily  recognised  in  many  (Fig.  12,  &% 

though  not  in  «n  -*  Al **-   "specially  in  those  of  the 

middle  lobe,  «  e  ducts*    So  numerous 


.ssection  of  head  of  mosquito  showing  poison  apparatus.   (Aft** 

Marhakie.) 
t-tion  of  head.  showinw  «/«,  the  vcneno-Ralirary  duet,  with  its 

in  /«//,  'lie  hyitopliHryiix  :  c><,  cerebrum:  bolow  this  are  the  cere- 
ii'l  i ho  jminpiio-'  < ulnt cciiKMit  of  or,  the  (esophagus ;  Ir.e,  base  of 
pi|.li;tr;  ux  ;  m.  nuiM-le;  xnorve  eonimisMi'e.  The  other  parts  have 
loved,     ii,  The  vent-re.  atli Miry  duet,  showing  it-*  bifurcation  and 

i;l:inds»  on  <>ne  of  its  branches;  i«i.  in.json  gland  ;  *a,  mark*  the 
the  two  Kill  vary  glands,  e.  The  bifurcation  of  the  duct  with  iti 
1  hyi>odcruii>». 


are  they  in  some  of  the  cells  that  the  appearance  they 
present  is  suggestive  of  a  bacillus-laden  lepra  cell. 
Transference   to   the   tin  in  am  host. — By  a 

large  number  of  experiments,  abundantly  confirmed, 
Koss  distinctly  proved  that  if  appropriate  birds  are 
bitten  by  mosquitoes  whose  veneno-salivary  glands 
contain  the  sporozoites  of  proteosoma,  the  birds 
become  infected  with  the  parasite,  and  in  due  course 
exhibit  proteosoma  in  their  blood  and  develop  corre- 
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sponding  clinical  symptoms.  And  now  many  experi- 
ments, some  of  which  have  been  alluded  to,  have  clearly 
shown  that  a  similar  process  occurs  in  the  evolution 
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Ftp.  15.— Schema  showing  the  human  and  mosquito  cycles  of  the  malaria 
para-rite.  Modified  from  Blaiichard'g  diagram  illustrating  life  cycle 
of  CWcidium  Schuberni.  (From  the  Malaria  number  of  the 
I'rnrt  it i»ner,  March,  1901.) 
A.  SormV.  r.-d  cell  :  B.  C,  V.  E,  rrd  «••!!»  contiiiiinu  nn  a-bul.r  or  iiiysopo«ls: 
>".  O,  J/.  »poroi-yte*;  I,  young  gamrtooti-;  J'.  A'.  /.'.  J/'.  niicroiramcioryU** 
or  male  irameti'S;  J".  K'',  L",  it",  O,  msri  o^nniotu  yt.  b  ,.r  feiiml<»  irrmu'lCH; 


.V\  .V".   in  rrotfuiiuMet;  f,  travelling  yitiiiilmIc  ;    V»  yontu*  zygote  : 
OtT'i'miitret;  T.  bUutopuore ;  U,  mature  zygote. 


It,  S, 


of  the  malaria  parasite.  If  a  mosquito  whose  veneno- 
salivary  glands  contain  malarial  sporozoitea  bites  a 
man,  the  Bporozoites  are  injected  into  the  man's  \A00d, 
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where  they  multiply,  and  where,  after  eight  to  ten 
days,  their  progeny  can  be  seen  as  malaria  parasites 
of  the  type  corresponding  to  those  of  the  man  on 
whom  the  infecting  mosquito  had  originally  fed. 

The  complete  cycles  of  the  parasites. 
— The  complete  cycles  (Fig.  15),  therefore,  both  intra- 
and  extracorporeal,  of  the  intracorpuscular  blood  para- 
sites of  man  and  birds  can  now  be  described.  Using 
the  most  generally  adopted  zoological  terms,  and 
commencing  with  the  youngest  phase,  these  parasites 
may  be  said  to  enter  the  blood  corpuscles  as  amcebulce 
or  myxopods.  Growing  at  the  expense  of  the  haemo- 
globin they  become  pigmented  and,  on  reaching 
maturity,  develop  either  into  (a)  sporocytes  (the 
speculating  body — rosette  body),  or  into  (ft) 
gametocytes  (crescents,  spherical  body  of  tertians  or 
quartans). 

(a)  The  sporocytes,  af ter  concentration  of  pigment, 
divide  into  a  number  of  naked  spores,  which,  on  the 
breaking  down  of  the  enveloping  blood  corpuscle, 
escape  into  the  blood  plasma  and  enter  fresh  blood 
corpuscles  as  anirebulte  ;  thus  completing  the  endo- 
genous cycle  and  providing  for  the  multiplication  of 
the  parasite  in  the  vertebrate  host. 

(/>)  The  gametocytes,  or  gametes,  as  they  are 
usually  termed,  belong  to  the  exogenous  cycle  passed 
in  the  bodies  of  particular  species  of  mosquito.  They 
are  of  two  kinds  :  male  (hyaline  crescents  or  spheres) 
and  female  (granular  crescents  or  spheres).  The  male 
gametocyti?  emits  several  microgametes  (flagella),  one 
of  which,  breaking  away,  enters  and  impregnates  the 
single  macrogamffe  of  which  the  female  gametocyte 
consists.  The  product  is  a  zygote  (travelling  vermicide), 
which,  in  virtue  of  acquired  locomoting  powers, 
transfers  itself  from  the  lumen  to  the  wall  of  the  middle 
intestine  (stomach)  of  the  mosquito  in  which  it  had 
developed.  Here  it  grows,  becomes  encysted,  and  di- 
vides into  a  number  of  zygotomeres  and  residual  bodies. 
The  zygotomeres  become  converted  into  blastophores 
covered    with    zygotoblasts    (sporozoites,    "germinal 
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rods" — Ross).  The  blastophores  next  disappear, 
leaving  the  cyst  packed  with  the  zygotoblasts.  Finally, 
the  zygote  ruptures,  discharging  the  zygotoblasts  into 
the  body  cavity  of  the  insect,  whence  they  are  trans- 
ferred to  the  veneno-salivary  gland,  in  the  secretion 
of  which,  opportunity  offering,  they  are  injected 
into  the  blood  of  an  appropriate  vertebrate,  in  whose 
blood  corpuscles  they  subsequently  develop  into 
amcebuhe  and  so  renew  the  cycle. 

Possibility  of  yet  another  extracorporeal 
phase. — So  far  the  story  of  the  life-history  of  these 
parasites  seems  to  be  complete.  There  are  certain 
facts,  however,  which  seem  to  indicate  the  possibility 
of  yet  another  phase.  First,  there  are  districts 
in  India,  Africa,  and  elsewhere  that  are  practically 
uninhabited  on  account  of  the  prevalence  and  viru- 
lence of  the  local  malaria.  If  man  be  necessary  for 
the  completion  of  the  life -cycle  of  the  parasite, 
how  explain  its  abundance  in  such  circumstances — 
that  is  to  say,  in  the  absence  of  man?  Second, 
those  engaged  in  malarious  districts  on  works  en- 
tailing disturbance  of  the  soil,  e.g.  opening  jungle 
lands,  digging  canals  or  foundations,  making  roads  or 
railways,  are  particularly  prone  to  contract  malaria  ; 
yet  such  operations  at  first  sight  seem  in  no  way  calcu- 
lated to  foster  broods  of  malaria-infected  mosquitoes. 
How  account  for  infection  in  such  circumstances  ; 
where,  and  in  what  form,  is  the  malaria  germ  to  be 
found  there  ? 

Of  the  first  of  these  difficulties  two  explanations 
may  l>e  submitted,  (a)  The  malaria  parasite  may  be 
capable  of  living  in  a  variety  of  vertebrate  hosts,  as 
we  know  to  be  the  case  with  halteridium  and  pro- 
teosoma  of  birds  and  many  other  and  more  highly 
organised  animal  ]>arasites.  It  may  be  that  in  the 
malarious  districts  alluded  to  the  prevalence  of  such  an 
appropriate  vertebrate,  together  with  the  presence  of 
an  appropriate  mosquito,  insures  the  continuance  and 
abundance  of  the  parasites.  Support  is  given  to 
this  hypothesis  by  the  recent  discovery  by  Diomsi  oi 
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three  species  uf  infcraeorpuscular  parasite*  in  bat..*, 
closely  rw  in  tiling  the  three  malaria  paraaitea  of 
man  ;  ami  byn  Kiuiilar  discovery  by  Koch  in  monkeys. 
Similar  parasites  have  also  been  found  in  the  ox, 
lamb,  sheep,  dog,  ami  horse  (b)  Thft  malaria 
parasite  may  be  —- -**-  ~*  massing  from  ino.stj.uito 
to  mosquito  witfn  cation  of  n  verteb™t*\ 

cither  by  the  pei  ho  sporozoite  into  the 

mosquito's   ova,    *  of  a    fcptoial  type    of 

sporozoite.     As  r  onuer,    we  have  some 

support  in   the  b  ju  :ie  analogous  parasite, 

Pirostmta    ipirophrnmwj   b\  num,  of  Texas    cattle 

fever,  which  gains  access  to  me  body  of  the  young  tick 
through  t he  infected  ovum.  As  to  the  latter,  Ross 
and  others  have  found  in  a  proportion  of  mosquitoes 
infected  with  human,  or  avian,  malaria  certain  dark 
brown  or  black  relatively  large  sausage-shaped  bodies 
(Ross's  "black  spores")  lying  inside  the  ruptured 
zygote  capsules  (Fig.  13,  b).  The  function  and  nature 
of  these  bodies  are  not  apparent.  They  resist  decom- 
position, and  pass  unaltered  through  the  intestine  of 
nios.juito  larva*  fed  on  them.  They  may  be,  as  has 
been  suggested,*  merely  a  form  of  degeneration  or 
parasitic  invasion  of  the  malaria  organism;  on 
the  other  hand,  the  frequency  of  their  occurrence, 
their  apparent  organisation,  and  their  ability  to 
resist  decomposition,  suggest  that  they  have  a  part 
to  play  in  the  life  of  the  parasite.  Possibly  they  are 
a  form  of  resting  spore  intended  to  carry  the  para- 
site over  adverse  times,  their  capacity  for  resisting 
decomposition  enabling  them  to  retain  their  vitality 
for  an  indefinite  period. 

Tn  explanation  of  the  second  difficulty  indicated 
it  has  been  suggested  that  the  "black  spores"  just 
referred  to,  or  perhaps  encysted  sporozoites,  may 
have  been  deposited   in  the  soil  years  before  by  long- 

cirassi  is  of  opinion —and  his  preparations  support  him  in 
this  vii'W  —  that  the  **  black  sjwre  "  apj>earancc  is  produced  by  the 
deposit  of  a  dark  encrusting  material  on  8i>orozoite8  which  have 
not  isi.iotd  from  the  zygote  cyst  when  it  ruptures  at  maturity. 
These  ''black  spores  "  he  finds  only  in  ruptured  c^ftta. 
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defunct  mosquitoes,  and  that  in  moving  the  soil  these 
dormant  parasites  are  set  at  liberty,  and  so  in  air,  in 
water,  or  otherwise,  gain  access  to  the  workmen 
engaged. 

Most  observers  are  now  of  opinion  that  the  malaria 
parasite,  under  natural  conditions,  can  be  acquired 
by  man  only  through  the  bite  of  the  mosquito; 
that  the  mosquito  can  acquire  the  parasite 
only  by  ingesting  the  blood  of  a  malaria- infected 
man,  or,  possibly,  other  mammal;  that  there 
is  no  extracorporeal  life  other  than  that 
described  ;  that  there  is  no  authentic  instance 
of  malaria  being  acquired  in  uninhabited  places ; 
that  in  the  case  of  malaria  in  connection  with 
soil  disturbances,  it  depends  on  the  creation  during 
digging  operations  of  puddles  of  water  in  which 
Anopheles  breed;  and  that  its  epidemic  occurrence 
undfr  these  circumstances  is  owing  to  unhygienic 
conditions,  such  as  usually  prevail  when  large  bodies 
of  men,  some  of  whom  may  bring  the  infection  with 
them,  are  brought  together  on  public  works  attended 
with  extensive  earth  cutting,  as  in  railway,  road,  or 
canal  making. 

ZOOLOGICAL    AFFINITIES    OF    THE    PARASITE. 

Zoologically,  the  malaria  parasite  belongs  to  the 
Sporozoa.  It  is  closely  allied  to  the  Coccidia*  but  as 
it  has  many  peculiar  features  it  has  been  placed  along 
with  similar  parasites  of  the  lower  animals  in  a  special 
order  variously  named  Iftrmamtrba,  Jla-mamabida, 
Htmwit/wridia,  etc.  Like  the  Coccidia,  for  part  of 
its  life  it  is  an  intracellular  parasite,  its  special 
habitat,  so  far  as  man  is  concerned,  being  the  red 
Mood  corpuscles.     Many  of  the  other  vertebrata  are 

*  Recent  observations,  particularly  those  of  R.  Pfeiffer  ami  of 
Simond,  by  showing  that  many  coccidia  possess  a  double  life-cycle 
—one  adapted  for  the  multiplication  of  the  parasite  in  the  original 
ho»t  (endogenous),  and  one  adapted  for  itn  transmission  to  fresh 
host*  (exogenous) — have  thoroughly  established  the  close  relation- 
ship, previously  merely  conjectured,  of  the  malaria  parasite  to  this 
order  of  $por*>zoa. 
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affected  by  similar,  though  specifically  distinct,  para- 
sites; that  of  man,  so  far  as  known,  is  special  to 
himself. 

Endocorpuscular  parasites  of  vertebrates, — Allu- 
sion has  already  been  made  to  the  occurrence  of 
endocorpuscular  parasites,  closely  resembling  the 
malaria  parasite  of  man,  in  bats,  monkeys,  horses,  dogs, 
birds,  etc.  With  the  exception  of  Pirosoma  bigeminum% 
further  than  the  fact  of  their  occurrence,  little  is 
known  about  these  malaria-like  parasites  of  mammals. 
Those  of  certain  reptiles  and  birds  are  better  known, 
and  are  more  easily  procured  ;  Drepanidiumy  Pro- 
teosoma,  Halteridium,  for  example.  From  their  study 
much  light  has  been  thrown  on  the  morphology  and 
life- history  of  the  malaria  parasite.  The  practitioner 
is  therefore  strongly  recommended  to  avail  himself  of 
the  abundant  opportunities  he  is  sure  to  enjoy  in  the 
tropics  to  study  the  blood  parasites  named,  and  allied 
organisms. 

The  subject,  although  still  in  its  infancy,  is  an 
important  one  from  the  standpoint  of  the  tropical 
pathologist,  and  it  is  one  that  is  rapidly  expanding. 
The  number  of  known  endocorpuscular  parasites  is 
already  so  considerable  that  some  sort  of  classification 
is  desirable.  As  a  tentative  arrangement  that  of 
Laveran,  or  a  modification  of  this,  seems  to  me  to  be 
the  best  hitherto  proposed.  Laveran  divides  the 
order  Hwmocytozoa  into  three  genera,  namely  :  1, 
]Ia'inanu*ba  ;  2,  Piroplasma ;  3,  Ilcemogregarina. 

1.  1 Iw mama-la. — The  species  are  pigmented,  and 
are  characterised  by  asexual  (endogenous)  and  sexual 
(exogenous)  reproductive  phases  (Fig.  15),  the  latter 
being  completed  in  the  mosquito. 

2.  Piroplasma. — The  species  are  non-pigmented, 
asexual  reproduction  being  effected  in  the  vertebrate 
host  by  binary  division.  Sexual  reproduction  has 
not  been  demonstrated,  but  may  occur  in  the  various 
species  of  tick  which  serve  to  diffuse  these  parasites. 

3.  Hamoyregarina. — The  species  are  confined  to 
cold-blooded  vertebrates,   principally  reptiles,  frogs, 
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lizards,  snakes,  etc.  The  mature  parasites  have  the 
form  of  vermicules,  which  are  either  endocorpuscular, 
or  swim  free  in  the  liquor  sanguinis.  The  modes  of 
reproduction  are  unknown. 


Hjsmocytozoa. 

1. — Genus  Hsemamoeba. 

Namea. 

Hosts. 

H.  tub-tertian* 

|      The  malaria  parasites  of  man,  the  sexual 

IT.  tertiana 

>         phase  being  evolved  in  mosquitoes  of 

H.  quart  ana 

j          the  genus  Anopheles. 

H.  relieta   (Proteo- 

Birds ;  sexual  phase  in  mosquitoes  of  the 

$oma) 

genus  Culex. 

H.    ftanilewskyi 

Birds. 

(Halteridium) 

H.  Kochi 

Several  species  of  monkey. 

H.  melaniphera 

Bat  (Miniopterus  Schreibersii), 

If.  Metchnikovi 

Trionyx  indicua. 

2.— Genus  Tiroplasma. 

P.  bxgemxnum 

Bovines ;  transmitted  by  the  cattle  tick 

[Boophilus  bovis). 

P.  can  is 

Dogs. 

P.  oris 

Sheep. 

P.  rqui 

Horse. 

P.  h>,minis 

Man. 

3 

. — Genus  Hasmogregarina. 

H.  ran  arum  (Dre- 

Frog  (Rana  esculenta). 

panidium) 

11.  splendens 

id. 

H.  magna 

id. 

H.  laeertarum 

Lizard  (Lacerta  muralis). 

About  twenty  additional  but  less  readily  procured  species. 

As  types  of  the  three  genera  the  following,  being  usually 
easily  procured  in  the  tropics,  may  be  studied  with  advantage : 
for  lltrnmmaba,  in  addition  to  the  malaria  parasite,  Piotcosoma 
and  Halieridium  ;  for  Firoplasma,  P.  bigeminum  ;  for  Mtctw- 
gftJar\n(iJ  Drepanidium. 

Proteosoma  and  Halteridium  (Fig.  16)  are  endocorpuscular 
parasites  of  birds,  which,  in  their  morphology  and  life  history, 
closely  resemble  the  malaria  parasites  of  man.  Both  are  pig- 
mented, both  multiply  in  the  vertebrate  host  by  the  forma- 
tion of  naked  spores,  both  form  flagellates,  and  probably  both 
have  an  extracorporeal  phase  hi  insects — protcosnma  in  culex, 
halUridium  in  some  as  yet  unknown  species. 

Proteosoma  is  most  conveniently  studied  in  sparrows  and 
finches,  halteridium  in  pigeons  and  doves.  The  pad  of  the 
terminal  phalanx  of  the  bird's  toe  is  cleaned  with  spirit,  dried, 
D 


y 
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Fig.  16.-Halteridium.     (After  Celli.) 
Evolution  of  macmgAinete  ;  <*,  fertilisation  by  microgamete ;  d 
lution  of  microgamete  (j>.  38). 

'be  mature  forms  of  the  two  parasites  are  read 
lished.  In  proteosoma,  the  parasite  as  it  grows 
lucleus  towards  one  pole  of  the  long  diameter  of  t 
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Flagellation  readily  and  rapidly  occurs  in  ordinary  wet  pre- 
parations ;  according  to  Koch,  it  is  best  observed  in  a  hang- 
ing drop  prepared  by  mixing  a  trace  of  the  infected  bird  a 
blood  with  bird's  blood  serum  and  physiological  salt  solution. 
Halteridium  infection,  which  apparently  is  not  pathogenic, 
persists  for  many  months;  proteosoma  infection  is  more 
evanescent,  and  is  often  associated  with   dangerous   fever. 


Fig.  1&— Drepanidium  ranarum.    (After  CellL) 
a,  Intraeorpnteular  form ;  b,  e,  d,  tree  motile  forms. 

Halteridium  is  not  readily,  if  at  all,  communicable  by  inocu- 
lation of  blood ;  proteo&oma,  on  the  contrary,  may  be  so 
communicated. 

Pirosoma  bigeminum  (Fig.  17)  is  the  parasitic  cause  of  Texas 
cattle  fever,  a  very  fatal  disease  in  bovines,  characterised  by 
hemoglobinuria.  It  occurs  in  the  warmer  parts  of  the  world, 
and  has  been  specially  studied  in  Texas,  Italy,  Roumania, 
South  Africa,  and  Australia.  The  parasite,  which  is  non-pig- 
mented,  is  found  in  the  red  blood  corpuscles  as  a  minute  ovoid 
body,  usually  sharply  pointed  at  one  end.  It  often  occurs  in 
pairs,  suggesting  that  it  multiplies  by  binary  division.  As 
demonstrated  by  Smith  and  Kilborne,  pirosoma  is  transferred 
from  host  to  host  by  the  cattle  tick  (Boophilus  bovis).  In 
feeding,  the  tick  swallows  the  parasite,  which  then,  in  some 
unknown  way,  infects  the  eggs  of  the  insect.  When  the  young 
ticks,  hatched  out  from  the  infected  eggs,  proceed  to  feed  on 
a  healthy  bovine  they  introduce  the  parasite  and  so  com- 
municate the  disease. 

Drepanidium  (Fig.  18),  a  blood  parasite  of  frogs  (Rana 
etculenia),  occurs  in  two  forms — an  irregularly  shaped  endo- 
corpuscular  body  and  an  endocorpuscular  passive  vermicule, 
which  may  become  free  and  actively  motile.  Neither  form 
is  pigmented. 
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CHAPTER    II. 
m\lakia:    the  microscopical   examination  OF  THE 

BLOOD. 

Before  commencing  the  study  of  malarial  blood  it 
is  advisable  for  the  beginner  to  familiarise  himself 
with  the  microscopical  appearances  of  normal  blood, 
both  in  fresh  and  stained  preparations.  He  should 
h-iirn  to  recognise  the  several  varieties  of  leucocyte; 
to  appreciate  differences  in  colour,  size,  and  shape  of 
the  iv d  aella  ;  to  recognise  dirt,  vacuoles,  forms  of 
crenation,  and  artificially  produced  appearances.  By 
mastering  such  details  at  the  outset  important  sources 
of  fallacy  will  be  avoided,  and  in  the  process  of  self- 
education  a  useful  knowledge  of  technique  will  be 
acquired.  The  English-reading  student  will  find  the 
works  of  Coles  or  of  Cabot  of  great  assistance. 

For  a  thorough  appreciation  of  the  principles  on 
which  blood  examinations  for  the  demonstration  and 
study  of  the  malaria  parasite  should  be  conducted,  it 
must  be  borne  in  mind  that  the  parasite  is  intra- 
corpuscular.  To  see  it,  therefore,  it  is  necessary, 
particularly  for  the  beginner,  so  to  dispose  the  cor- 
puscles in  his  preparations  that  a  proportion  of  them 
shall  lie  flat  on  the  slide,  in  a  single  layer,  and  pre- 
senting their  surfaces,  and  not  their  edges,  to  the 
observer  (Fig.  19).  It  is  mainly  from  ignoring  this 
fundamental  principle  that  so  many  fail  to  find  the 
parasite. 

Preparation  of  fluid  blood  films. — To 
secure  this  disposition  of  corpuscles  in  fresh  blood 
the  following  procedure,  the  smallest  details  of  which 
must  be  scrupulously  carried  out,  is  recommended  : — 

Thoroughly  cleanse  with  alcohol  three  or  four  thin  cover- 
glasscs  and  as  many  slips,  and  cover  them  immediately  with 
some  con  venient  vessel  so  as  to  protect  them  item  the  miruitaat 
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floating  dml      Ckune  one    of    the    patient*  a 

■-til*  w*ln  iWw  ntld  dry  it.     Prick  the  tinger-pad  with 

ill.,  and  wipe   away   thu  iirst    drop  of   blood    tfafct 
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blood  being  obtained  by  renewed  gentle  compression 
of  the  tinger-tip. 

After  will  ting  a  few  minutes  to  allow  the  blood  to 
spread  out  completely  between  the  glasses,  it  is  well 
to  ring  the  preparations  with  vaseline.  This  will 
effectually  si  all  evaporation  of  the 

blood,    and,  ir-compression    of     the 

corpuscles,  greatly   facilitate  ex- 

amination* 

In    mal 
taken    to  stt 
grave   accidents  m 
necessary  to  sterilise  me  aim      and  cover  glasses. 

Clui i-ii <*1  eristics  of  51  *acce«wftil  prepara- 
tion.— On  holding  a  successful  preparation  up  to  the 
light,  one  or  more  areas,  each  made  up  of  three  zones, 
the  different  zone*  shading  into  each  other,  can  be 
made  out  by  the  naked  eye.  Each  such  area  includes 
ji  peripheral  zone  of  a  reddish  tinge,  a  middle  zone 
having  a  somewhat  iridescent  look,  and  a  central  zone 
absolutely  devoid  of  colour.  Successful  preparations 
may  be  recognised  by  the  presence  of  these  zones. 
Preparations  not  exhibiting  this  appearance  should 
be  rejected  ;  it  is  waste  of  time  to  examine  them. 

On  examining  successful  preparations  with  the 
microscope,  it  will  be  found  that  the  central  zone  or 
area  contains  few  or  no  blood  corpuscles.  This  zone 
may  be  designated  the  "  empty  zone."  Proceeding 
outwards  from  this  we  come  on  an  area  occupied  by 
scattered,  isolated,  compressed,  and  much-expanded 
corpuscles  —  the  "  zone  of  scattered  corpuscles." 
Farther  out  the  corpuscles  become  more  numerous 
and  less  expressed  (Fig.  19).  Gradually,  as  we 
trace  the  slide  still  farther  outwards,  the  corpuscles 
are  found  approximated  to  each  other,  until,  finally, 
the  peripheries  of  the  corpuscles  are  mostly  in  touch 
— the  "  single-layer  zone."  Farther  out  the  cor- 
puscles, though  still  lying  flat,  are  found  to  overlap 
each  other  or  are  piled  one  on  the  top  of  the  other — 
the  "zone   oi  heaped-up   corpuscles."     ^e^oxvd  Ibxa 
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zone  the  corpuscles  are  arranged  in  rouleaux — the 
"  zone  of  rouleaux."  At  the  extreme  margin  of  the 
preparation  the  corpuscles  tend  to  break  up  and  run 
together  so  as  to  form  a  narrow  border  of  free 
haemoglobin,  the  individual  corpuscles,  perhaps,  being 
indistinguishable — the  "  zone  of  free  haemoglobin." 
Each  of  these  zones  should  be  studied,  for  each  may 
afford  special  information  about  the  malaria  parasite. 
Microscopical  examination. — The  beginner 
will  save  time  if  he  gets  someone  who  is  familiar 
with  the  necessary  technique,  and  with  the  appearance 
of  the  parasite  in  the  blood,  to  give  him  one  or  two 
lessons.  Accuracy  and  quickness  can  be  acquired 
only  by  practice.  It  is  a  good  plan  to  practise  pre- 
paring films  from  one's  own  blood. 

The  examination  is  best  conducted  with  y1^  of  an 
inch  oil  immersion  lens,  a  rather  low  eyepiece,  a 
sub-stage  condenser,  and  a  good  but  not  too  dazzling 
illumination.  It  is  practically  useless  to  work  with 
any  objective  lower  than  -j1^,  or  without  a  sub- 
stage  condenser. 

It  is  not  always  possible  to  choose,  but,  if  prac- 
ticable, a  case  of  quartan  infection  should  be  selected 
for   examination    in   the   first    instance.     Failing   a 
quartan,  a  well-defined  benign  tertian  infection  might 
be  chosen.     Failing  either  of  these,  a  long-standing 
case  of  recurring  malaria  with  marked  cachexia  will 
afford  the   next   best   opportunity.      It    is    best    to 
examine  the  patient's   blood  just   before  or    at  the 
time  of  rigor.     In  quartans  and  benign   tertians,  at 
the  time  named,  there  should  l>e  little   difficulty  in 
discovering    large   parasites ;     in    the   case    of    these 
infections  attention  is  called  to  the  relatively  large 
parasites  by  the  abundance  of  coarse  pigment  they 
contain.     In  the   blood  of  malarial    cachecties   with 
recurring  febrile  attacks  it  is  generally  an  easy  matter 
to  find  crescents  and  crescent-derived  spheres,  as  this 
form  of  the  parasite  is  of  considerable  size,   carries 
abundance  of  pigment,  and  possesses  a  very  definite 
and  striking  shape. 
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AY  ben  the  beginner  has  learnt  to  recognise  ono 
form  of  the  parasite,  he  will  begin  to  appreciate  what 
sort  of  body  he  has  to  look  for ;  thereafter  be 
should  be  able  to  educate  himself,  and  tcrpick  out  the 
smaller  and  intermediate  forms. 

In    proceed  in  if  to  make  hit*  first   examination 
a    liquid    bio,  nner,  in    the  first  i: 

stance,  shoul  ition   to   the    **  single- 

layer   /une/'  of  this  he  must  pass 

in  review,  cs  j  the  interior  of  every 

blood  corpus  *,  and  every  pigmented 

body,  even  tii  icluded  in  a  corpuscle, 

lie  must  not  cir,  ™  *  >anisites  in  every  oor- 
pusch  or  even  in  every  c  d  ;  and  he  certainly 
must  not  expect,  aa  the  beginner  usually  does,  to 
find  in  every  slide  the  beautifully  regular  sporu- 
lating  form  or  "rosette  body,"  or  the  weird-looking 
il.-i.uc* 'Hated  body  made  familiar  to  us  by  so  many 
illustrations.  Such  bodies,  though  really  present 
somewhere  and  in  some  form  at  one  time  or  another 
in  every  case,  are  among  the  least  common  of  the  many 
phases  of  the  malaria  parasite  ;  they  are  met  with 
only  under  very  definite  and  not  very  constantly  en- 
countered conditions,  and  are  not  very  often  seen  at 
an  ordinary  clinical  examination. 

In  most  cases  the  parasite  is  discovered  in  the 
first  field  or  two  examined;  but  in  not  a  few  instances 
dozens  of  fields  may  have  to  be  scrutinised  before  a 
single  parasite  is  found.  Therefore  no  examination 
can  be  said  to  be  complete,  in  a  negative  sense,  until 
at  least  half  an  hour  has  been  spent  over  several 
suitably  prepared  slides. 

The  intracorpuscular  forms  most  frequently 
met  with  have  the  appearance  either  of  small 
specks  of  pale  protoplasm,  or  of  larger  masses  of  pale 
protoplasm  containing  grains  of  black  pigment.  Close 
watching  discovers  that  the  former  are  endowed  with 
active  amwboid  movement,  and  that  they  continually 
change  shape  and  position  in  the  affected  corpuscles. 
>\s    these    movements   are  an  important  test  of  the 
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parasitic  nature  of  the  body  sought,  they  should  be 
carefully  looked  for.  The  smallest  protoplasmic  specks 
look  like  washed-out  smudges  of  dirty  white  paint, 
half  hidden  by  the  haemoglobin ;  they  are  sometimes 
hard  to  see.  Their  parasitic  nature  can  readily  be 
determined  by  their  movements;  by  their  soft,  ill-de- 
fined margins ;  and  by  the  fact  that  they  tend  now 
and  again,  on  first  removal  from  the  body,  and  per- 
manently later,  to  assume  the  appearance  of  tiny 
white  rings  which  show  up  very  distinctly  in  the 
haemoglobin  of  the  corpuscle.  These  features  readily 
distinguish  them  from  the  sharply  defined,  clear, 
motionless  vacuole  (Fig.  20).  The  other  common  forms 
— the  larger  or  smaller  intracorpuscular  pigmented 
parasites — occupy  anywhere  from  a  sixth  to  nearly 
the  entire  area  of  the  affected  corpuscles.  They 
are  recognised  by  their  pale  protoplasm  ;  the  black 
melanin  particles  sprinkled  about  or,  if  towards  the 
period  of  rigor,  concentrated  in  their  interior  ;  and 
by  their  more  or  less  active  amoeboid  movements. 
In  quartans  and  tertians,  but  especially  in  the  former, 
sporulating  rosette  forms  are  seen  occasionally. 

Examination  of  blood  for  flagellated  bodies. — 
When  the  student  has  become  familiar  with  these 
apjtearances,  and  has  thoroughly  seized  the  fact  that 
the  sporulating  forms  are  to  be  found  only,  or  usually, 
during,  just  before,  or  soon  after  the  rigor  stage  of 
fever,  he  should  endeavour  to  follow  up  the  initial 
steps  of  the  extracorporeal  or  mosquito  phase  of  the 
(>arasite.  80  far  as  ordinary  preparations  permit, 
this  phase  is  best  studied  in  the  "  zone  of  heaj>ed-up 
corpuscles  "  and  in  the  "zone  of  rouleaux  "  ;  because 
in  these  zones  the  special  phase  of  parasite  concerned, 
not  being  subjected  to  pressure,  has  more  freedom  to 
undergo  its  evolutionary  change  into  the  flagellated 
body. 

In  ordinary  quartans  and  tertians  flagellated 
bodies  are  but  seldom  encountered.  The  l>est  time  to 
find  them  in  such  cases  is  said  to  be  during  the 
hot  stage  of  the  fever.     In  cases  of  crescent  infection 
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they  are  much  more  frequently  met  with,  as,  in 
tli is  form  of  malaria,  flagellated  bodies  are  more 
numerous,  appeal-  at  any  time  of  the  clinical  cycle, 
ami  persist  in  the  circulation  perhaps  for  several  \ 
after  fever  lias  disappeared. 

In  most  &~  "_JL    infection   the  gradual 

evolution    of  body    from    crescent 

through  oval  w  ith  patience,  be  easily 

followed. 

Diagnostic  'JM  of free h&mr*glohin? 

— The    zone    t,.  lobin    is    of    value   as 

enabling  the   pra  er  to   pronounce  very 

rapidly  on  the  presence  or  absence  of  pigmented 
parasites  in  the  blood.  The  relatively  large  quantity 
of  blood  in  each  field  of  this  zone,  and  therefore  the 
proportionally  large  number  of  parasites  in  any  given 
Held,  lends  itself  to  this,  as  does  the  fact  that  the 
black  pigment  shows  up  very  distinctly  in  the 
homogeneous  lake-coloured  sheet  of  free  hemo- 
globin. 

rha(/ocytosu  and  pigmented  leucocytes. — Striking 
examples  of  phagocytosis  are  often  witnessed  in 
malarial  blood.  So  soon  as  a  malarial  parasite, 
whether  spontaneously  or  as  a  result  of  pressure, 
escapes  from  the  blood  corpuscle  in  which  it  had 
developed,  it  becomes  exceedingly  liable  to  attack 
by  the  phagocytes.  More  especially  is  this  the  case 
with  the  flagellated  organism;  this  body  seems  to  have 
a  powerful  attraction  for  the  phagocytes,  which  are 
often  seen  to  travel  long  distances  to  attack  it. 

Pigmented  leucocytes — that  is  to  say,  leucocytes 
containing  grains  or  blocks  of  melanin — are  very 
often  encountered  ;  they  can  best  be  seen  in  the 
single-layer  zone  during,  or  shortly  after,  fever. 
Leucocytes  may  sometimes  be  observed  to  include 
the  pigmented  centre  of  the  broken-up  sporulating 
bodies.  Often  they  derive  their  pigment  from  the 
remains  of  some  sphere  or  flagellated  body  which  they 
may  have  engulfed  subsequently  to  the  preparation  of 
the  slide.     In   peripheral   blood  the   phagocytes  are 
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rarely,  if  ever,  seen  to  attack  the  parasite   so  long 
is  it  is  inside  a  blood  corpuscle. 

Both  the  large  mono-  and,  very  rarely,  the  poly- 
nucleated  leucocytes  may  contain  malarial  pigment. 
Care,  however,  must  be  exercised  in  drawing  conclusions 
from  the  discovery  of  black  material  in  these  bodies  ; 
in  imperfectly  cleaned  slides,  fragments  of  dirt,  which 
the  leucocytes  rapidly  take  up,  are  apt  to  mislead. 

Pigmented  lymphocytes. — According  to  Metschni- 
koff,  the  lymphocyte  has  no  phagocytic  action  in 
malaria.  This  observation  I  believe  to  be  correct. 
Several  writers,  however,  have  described  and  figured 
what  they  regard  as  malarial  pigment  in  the  lympho- 
cyte. This,  I  am  convinced,  is  founded  on  an  error 
in  interpretation,  and  has  arisen  from  ignorance  of 
the  fact  that  in  all  bloods,  healthy  and  malarial  alike, 
from  20  to  50  per  cent,  of  the  small  mononucleated 
lymphocytes  contain,  lying  in  the  narrow  zone  of 
cytoplasm,  one  or  two  minute  round  dots  of  intensely 
black  material  optically  indistinguishable  from  raa- 
lirial  melanin.  I  am  not  aware  that  this  appear- 
ance has  been  described  hitherto,  but  multiplied 
observation  has  convinced  me  of  the  accuracy  of  my 
statement.  The  discovery,  therefore,  of  what  looks 
like  a  speck  of  intensely  black  pigment  in  the 
lymphocytes  must  not  be  regarded  as  evidence  of 
malarial  infection. 

Diagnosis  of  vacuoles, — The  beginner  may  have 
a  difficulty  in  determining  whether  certain  appear- 
ances in  the  corpuscles  are  vacuoles,  or  whether  they 
are  parasites.  The  following  hints  may  help  him  to 
a  correct  decision.  Vacuoles  (Fig.  20,  a,  f>>  c,  dy  e, 
/>  K  *»  i»  ^»  0  are  we^  defined,  clear,  and  have 
sharp  edges  ;  they  may  change  form  slightly,  but  they 
have  no  true  amoeboid  movement,  carry  no  pigment, 
and,  of  course,  do  not  stain.  Intracorpuseular  malaria 
parasites,  on  the  contrary,  are  dim  and,  as  a  rule, 
ill-defined ;  they  have  soft,  shaded-off  edges  ;  possess 
amreboid  movements  ;  when  lar^e  they  carry  grains 
of  pigment ;  and,  of  course,  they  take  the  appropriate 
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stains.  It  is  hardly  necessary  to  indicate  the  points 
of  diagnosis  from  leucocytes,  or  from  cupped,  folded, 
or  crenated  (Fig,  20,  c,/^  g,  t,  jt  k,  I)  corpuscles. 
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Moribund  mu  I  jmvanite**— Moribund 

— it  may  be  fragn  parasites  (Fig.  21)  are 

often  a   source  of  connisiOi      d  the   beginner.     Their 
nature  is  frequently  misunderstood;  they  are  some- 


Fig.  -Jl. — Free  moribund  malaria  parasites. 

a,  h,  c,  Comprised  and  friurraentinK  escaped  parasite*  ;  d,  e.  /,  the  same  vacuo- 
lating.   (CompiUdfrom  Thayer  and  Jltwelson.) 

times  erroneously  termed  "  sterile  bodies,"  an 
expression  at  one  time  frequently  applied  to  the 
crescent  derived  spheres  (gainetocytes).  They  are, 
in  fact,  mechanically-freed  parasites  expressed  from 
blood  corpuscles  by  the  compression  to  which  the 
blood  i*  subjected  between  slip  and  cover-glass. 
The  longer  blood  is  on  the  slide — particularly  if 
evaporation  be  not  prevented  by  vaseline  ringing  of 
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the  cover-glass — the  more  closely  will  the  cover-glass 
approximate  to  the  slip,  the  greater  will  be  the 
pressure  on,  and  consequent  thinning  and  spreading 
out  of,  blood  corpuscles  and  parasites,  and  the 
greater  the  liability  to  damage  of  these  very  delicate 
bodies.  Frequently  the  artificially-freed  parasites  are 
broken  into  small  fragments.  The  entire,  as  well  as 
the  fragmented,  parasites,  on  becoming  free  in  the 
liquor  sanguinis,  tend  to  assume  a  spherical  or  disc- 
like form  ;  at  the  same  time  the  protoplasm  of  which 
they  are  composed  seems  to  become  diffluent,  and  the 
pigment  is  resolved  into  a  number  of  minute  dust- 
like particles  possessing  active,  brownian  movement. 
Some  of  the  spherical  or  disc-shaped  bodies  with 
dancing  pigment  particles  are  really  crescent-derived 
spheres  or  other  forms  of  gamete.  These  are  parasites 
which  have  escaped  from  corpuscles  in  a  normal  way, 
but  which  have  become  arrested  in  their  evolution  in 
consequence  of  the  abnormal  conditions  in  which  they 
find  themselves  placed  in  vitro  ;  others  are  the  remains 
of  flagellated  bodies,  the  flagella  having  broken  away. 
The  jxirasite  as  a  means  of  diagnosis. —  All 
of  these  multiform  appearances  the  student  must 
learn  to  recognise  and  interpret.  Skill  in  this  is 
merely  a  matter  of  time,  practice,  and  reflection. 
Given  these,  the  student  should  not  only  be  able  to 
diagnose  by  the  microscope  malarial  infection,  but 
he  should  also  be  able  to  recognise  the  type  of  any 
particular  infection,  the  period  of  the  fever  cycle, 
and,  it  may  be,  the  severity  of  the  case.  For 
diagnosis  in  malaria,  therefore,  skill  in  the  micro- 
scopic examination  of  the  blood  is  of  the  utmost 
value,  and  no  pains  should  be  spared  by  the  prac- 
titioner in  malarious  countries  to  acquire  it.  In  acute 
untreated  malaria  the  parasite  may  be  detected 
practically  in  every  case.  Thus  in  61 6  cases  Thayer 
and  Hewetson — except  in  two  or  three  instances 
where  the  patient's  blood  was  examined  only  during 
convalescence — found  it  in  every  instance.  The 
best  authorities  are  equally  emphatic  on  this  point. 
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Personally,  I  can  assort  that  since  I  became  familial* 
with    the    subject    I   have   never   failed    to    find   th^ 
parasite  in  any  acute  an  treated  malarial  case  I  iiavi 
had  a  proper  opportunity  of  examining.     Whenever* 
in  a  ca.se  of  acute  disease,  supposed  to  be  malarial, 
1  have  failed  to  do  so*  the  case  has  turned  out  to  bt* 
of  quite  anot 

Beat  in tj  t  r-oscopicai  diagnotor — 

It  is  of  little  m  blood  for  the  intra* 

corporeal    for  ia   parasite   after   full 

doses  of  quii  ken  ;  the  drug  rapidly 

brings  about  v  3  of  this  "phase  of  th*i 

parasite.       The    creamu,,  extracorporeal    phase, 

is  not  affected  by  drugs,  ,d  may  he  found  in 
suitable  cases  for  days  afi^r  the  patient  is  cin- 
chonised. 

On  staining  malarial  blood. — As  a  general 
rule,  the  beginner  should  work  only  with  unstained 
preparations  of  fresh  liquid  blood.  To  the  unpractised, 
staining  is  full  of  pitfalls.  In  such  circumstances  it 
must  not  be  relied  on  for  purposes  of  responsible 
diagnosis.  To  the  experienced  microscopist  and  diag- 
nostician, and  for  the  study  of  the  morphology  of  the 
parasite,  staining  is  of  the  highest  value;  moreover, 
some  such  method  must  be  employed  should  per- 
manent preparations  be  desired,  or  should  it  be 
inconvenient  to  make  an  immediate  examination  of 
the  blood.  Many  methods  have  been  devised;  here 
only  one  or  two  can  be  given. 

Pf  paring  the  film. — It  is  usual  to  spread  the 
blood  on  cover-glasses  ;  for  many  reasons  I  prefer  to 
spread  it  on  slips.  There  are  various  ways  of 
preparing  the  films ;  the  following  I  can  recom- 
mend : — 

Probably  the  easiest,  as  well  as  the  quickest,  most 
convenient  and  best,  is  a  modification  of  that  recom- 
mended by  Christophers  and  Stephens.  Prick  the 
cleansed  finger  pad  or  lobe  of  the  ear,  and  express  a 
droplet  of  blood.  Take  this  up  by  touching  it  lightly 
with  a  clean  glass  slip  about  an  inch  from  one  end  of 
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the  slip.  Across  the  slip  and  on  the  blood  lay  the 
shaft  of  the  needle — an  ordinary  straight,  rather  long, 
sewing  needle  (Fig.  22).  Pause  for  several  seconds 
until  the  blood  has  run  out  by  capillarity  between 
the   needle   and    the  slip ;   then,  holding  it  by  one 


Fig.  22.— A  new  method  for  the  preparation  of  dry  blood  films. 
(From  the  Malaria  number  of  the  Practitioner,  March,  1901.) 

end,  push  the  needle  over  the  face  of  the  slip  in  the 
direction  of  the  length  of  the  latter,  so  as  to  spread 
the  blood  over  the  entire  breadth  of  the  middle  third 
of  the  slip.  By  passing  the  soiled  needle  through  the 
lapel  of  the  coat,  the  operator  can  cleanse  it  quickly 
and  be  ready  to  make,  by  a  repetition  of  the 
manoeuvre,  a  series  of  films  from  the  same  puncture. 

Another  method : — 

Cleanse  with  alcohol  a  dozen  or  more4  slips,  and  place  them 
aide  by  aide  in  a  row  near  the  patient.  Prepare  half  a  dozen 
itripe'(l£  bv  J  inch)  of  smooth,  uncrinkled  guttapercha 
tissue,  or  of  tissue  or  cigarette  paper.  Prick  the  patient's 
finger  or,  if  preferred,  the  lobe  of  his  car.  When  a  minute 
droplet  of  blood  has  welled  out,  apply  one  of  the  strips  oi 
guttapercha  or  of  paper  to  the  exuded  blood  so  that  it  touches 
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the  drop  about  j  inch  from  one  end  of  the  strip.  Immediately 
lay  the  charged  strip,  blood  surface  downwards,  on  one  of 
the  slips ;  after  waiting  a  second  or  two,  until  it  is 
seen  that  the  blood  has  spread  out,  draw  the  strip,  holding 
it  by  the  uncharged  end,  along  the  glass.  Or,  as  has  been 
described  by  Dr.  Neil  Macleod,  the  blood  may  be  taken  up  on 
the  edge  of  a  strip  of  stout  note-paper  and  spread  on  slip  or 
cover-glass  by  drawing  the  paper,  held  at  an  angle,  along  the 
face  of  the  glass.  Or  the  blood  may  be  taken  up  by  running 
through  the  droplet  the  smooth,  straight  edge  of  a  cover- 
glass,  which,  held  at  an  angle,  should  be  pushed  over  the 
surface  of  the  slip,  or  of  another  cover-glass. 

Or  the  film  may  be  prepared  by  taking  the  blood  up  on 
one  cover-glass  on  which  another  is  immediately  superposed ; 
when  the  blood  has  spread  out  the  glasses  are  glided  apart,  two 
pairs  of  forceps  being  used  for  the  purpose. 

However  spread,  Hfter  the  blood  has  dried,  whenever  it  is 
desired  to  stain  it,  either  at  once  or  at  any  futuro  and  more 
convenient  time,  it  should  be  "  fixed  "  by  dropping  on  the  film  a 
little  absolute  alcohol  and  ether  in  equal  parts,  or  absolute 
alcohol  alone.  Cover-glass  films  may  be  dropped  into  a  small 
wide-mouth  bottle  containing  the  fixing  agent,  or  they  may  be 
fixed  by  passing  them  through  the  flame  (not  a  good  method), 
or  by  placing  them  for  some  hours  (1  to  3)  in  a  warm  dry 
chamber  at  a  temperature  of  105°  to  120°  Cent.  When  alcohol 
is  used,  after  ten  to  thirty  minutes  or  longer,  it  is  dried  off. 

STAINS. 

The  stains  usually  employed  belong  to  two 
categories :  (a)  those  which  stain  the  protoplasm 
and  the  nucleolus  the  same  colour ;  (b)  those  which 
differentiate,  by  tinting  them  differently,  the  proto- 
plasm from  the  nucleolus. 

(a)  Of  the  former  I  would  recommend  the 
following  : — 

Borax -methylene  blue. — A  drop  or  two  of  aqueous  solution 
of  borax-  (5  per  cent.)  methylene  blue  (2  per  cent.)  is  spread 
on  the  film.  After  thirty  seconds  or  less  the  slide  is  thoroughly 
washed  in  water,  dried  with  filter  paper,  and  afterwards  by 
gently  wanning  over  the  spirit  lamp.  Finally,  xylol  balsam 
and  a  cover-glass  are  applied. 

Locjfltr's  methyls ne  blue. — Concentrated  alcoholic  solution  of 
methylene  blue  30  parts,  solution  of  caustic  potash  (T^UQ) 
100  parts.  Stiin  for  thirty  seconds,  wash  in  water,  dry  and 
mount. 

Cm-hot  thionin.  —  Saturated  alcoholic  (60rj)  solution  of 
ihionin  20  parts,  watery  solution  (2  per  cent.)  of  carbolic  acid 
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100  parts.    The  mixture  should  be  kept  at  least  a  fortnight 
before  use.    Stain  for  five  minutes,  wash  and  mount. 

Hematoxylin  and  eosin. — Ehrlich's  acid  hematoxylin,  or 
strong  solution  of  haemalum,  five  minutes  ;  weak  eosin,  half- 
a-minute ;  wash  in  tap  water  and  then  in  distilled  water  ; 
dry  and  mount  in  xylol  balsam.  This  is  an  easily  carried  out 
and  effective  method  of  obtaining  less  intensely  stained,  but 
more  permanent  preparations. 

(6)  The  many  methods  of  obtaining  differential  • 
staining  of  protoplasm  and  nucleolus  depend  on  the 
circumstance  that  when  solutions  of  certain  kinds  of 
methylene  blue  and  eosin  are  mixed,  a  third  red  dye, 
with  a  special  affinity  for  chromatin,  is  formed.    They 
are  all   modifications  of   the    original    Romanowsky 
method.     They  are  a  little  uncertain  and  troublesome 
to    use,    their    success    depending  on   the  purity  of 
the   chemicals    employed    and   careful    attention    to 
detail.     The  beginner  is  advised  to  become  proficient, 
in  the  first  instance,  with  the  simpler  methods  given 
atove.     Having  attained  this  he  should  practise  some 
form  of  the  Romanowsky  method,  for,  besides  dis- 
playing    the    intimate     structure     of    the     malaria 
parasite,  in  consequence  of  the  intense  tinting  of  the 
nucleolus  which  it  effects,  it  greatly  facilitates  the  find- 
ing of  the  smaller  forms  of  the  parasite,  not  always  an 
easy  matter,  especially  in  the  case  of  the  very  minute 
young   sub-tertian    or    malignant   parasite.     Of   the 
three  methods   given  below,  Irishman's,  everything 
considered,  is  the  best.     Both  it  and  Jenner's  method 
have  the  advantage  of  dispensing    with  preliminary 
fixing. 

Romanowsky' t  method. — Cover-glass  films  aro  fixed  by 
heat— 110°  Cent,  for  one  hour.  They  are  then  immediately 
Moated  for  over  two  hours  on  a  freshly  prepared  mixture  <>f 
naturated  watery  solution  of  methylene  blue  2  parts,  watery 
solution  of  eosin  (1  per  cent.)  5  parts,  wushed  in  water,  dried 
and  mounted.  The  precipitate  formed  by  the  mixture  must 
not  be  filtered  out. 

Jenner's  stain.— 8pecial  care  must  be  taken  that  there  is  no 
trace  of  alkali  or  acid  on  the  glass  on  which  the  film  is  spread  ; 
it  must,  therefore,  be  washed  in  distilled  wattr  and  stood  in 
absolute  alcohol.  The  stain  is  made  by  dissolving  (S rubier  s 
water-soluble  eosin  (yellow  shade)  and  medicinal  methylene 
blue  in  pure  absolute  methylic  alcohol,  which  must  be  free  from 
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H.A.  <i;rnMer),  1  in  1,000  of  instilled  water*  Mi*  equal 
vulm  ..f  .[  and  J*  and  stand  for  6  to  12  hours,  stirring 
<.<<.tM.  uullv  Collect  the  floeeulent  precipitate  m  a  filter, 
and  waah  with  distilled  wilier.  Diy  and  powder  the  filtratu, 
whi«h  hji-  n  sqrreon  metallic  luah>-,  and  contains  the  active 
'iTi'rsrf  'li-  t)t  of  the  Romano wsfcy  st&in.  (This  powder  ha* 
L.  •  ii  placed  on  the  market.)  Make  a  0*15  per  cent,  solution 
of    tli-     dve    in    methvlie    alcohol   and   keep  in  a  stoppered 

l.ottl.. 

To  \i<o  the  stain,  drop  three  to  four  drops  of  the  solution 
on  th  unfixed  blood  film.  After  about  haft -a-minute  to  one 
in  in ut'  add  six  to  eight  drops  of  distilled  water  and  mix 
tin-in  by  moving  about  the  slide.  After  five  minutes  wash  off 
tin  st  tin  with  distilled  water,  leaving  a  few  drops  of  the 
water  in  tho  film  for  over  a  minute.  Dry  without  heat,  and 
mount  in  xylol  balsam. 

Stai nitty  the  fatjellatcd  body. — A  sheet  of  thick  blotting- 
paper,  having  rows  of  oblong  holes  (1  inch  by  J  inch)  cut  out 
m  it,  is  prepared  ;  it  is  slightly  but  sulhciently  moistened  with 
watt  i  ,  and  laid  smoothly  on  a  sheet  of  window  glass. 

A  patient  in  whose  blood  the  crescent  form  of  the 
parasite  abounds  is  selected.  His  finger  is  pricked  and  a 
droplet  of  blood,  the  size  of  a  large  pin's  head,  is  expressed.  A 
clean  microscope  slip  is  then  breathed  on  onco,  and  the  droplet 
of  blood  immediately  taken  up  by  lightly  touching  it  with  the 
<  out r.  of  the  breathed-on  surface  of  the  slip.  The  blood  is 
now  rapidly  and  somewhat  unevenly  spread  out  with  the 
m-edli-  so  as  to  cover  an  area  of  about  j  inch  by  J  inch. 
The  slip  is  immediately  inverted  over  one  of  tho  blotting- 
paper  <  ills  and  pressed  down  sufficiently  to  secure  thorough 
appo-ition  of  the  slip  to  the  paper,  without,  at  the  same  time, 
) 'ringing  the  blood    into  contact   either  with    the   moistened 
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the     white    corpuscles     art'     seen      to     I.. 
ply  stained,  the  protoplasm  of  the  white  corpus  lr 
is  very  lightly  stained,  whilst  the  parasites  ate  staine 
an  intermediate  tint,  and  show  up   sharply  enough  in 
the  faintly  tinted  red  blood  corpuscles  (Figs.  19,  23t 
24).     Contrast    staining    with    eosin     is     uncertain 
in  it*  results  in  methylene   blue  preparations  J 
in  practised   hands  good  preparations  are  the  excep 


IH.— Ttrti&n  ro#etl*§ ;  statn^l  with  bluew    {*  innuj 

I  ion.     J*W  ■  military  purposes  I  do  not  recommend  it ; 
ttperfluoua,  troublesome,  and  unreliable, 
i)n  examining  successful  slides  prepared  by  any 
of  the  Romano  wsky  method*  the  red  blood  colls  will 
be  found  bo   be   b1  ai  i 1 01 1   ]  tale  pink  or  greenish  ;  the 
polynuclear  leucocytes   will   show   nuclear   network 
ruhy-red,  the  margins  of  the  nuclei  being  sharply  de- 
fined, whilst  the  protoplasm  fa  unstained  uich 
1  >phi]  granules  at   ii    may  contain,  which  are 
the  mononuclears  and  lymphocytes  have  sharply 
defined  ruby-red  nuclei  and  blue  protoplasm:  iheooarse- 
ued  eosinophiJes  have  a  less  deeply  stained  niby- 
rod  nucleus  and  pale  pink  granules  ^  the  basophil 
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have  dark  purple-black  granules  and  ruby -red 
nucleus ;  nucleated  red  cells  have  almost  a  black 
and  sharply  defined  nucleus;  the  blood-plates  are 
deep  ruby-red  with  spiky  margins  and  sometimes  a 
pale  blue  peripheral  zone.  The  body  of  the  malarial 
parasite  is  stained  blue  and  the  chromatin  of  the 
nuclei  ruby-red,  and,  in  the  case  of  the  tertian 
parasite,  the  hemoglobin  of  the  including  red  blood 
corpuscles  will  be  dotted  over  with  certain  fine  or 
coarse  red  granules  known  as  Schiiffher's  dots. 

In  preparations  intended  to  display  the  flagellated 
body  most  of  the  slides  will  show  numbers  of  spheres 
and  several  or  many  well-stained  flagellated  bodies 
(Figs.  4,  5,  9).  Very  few  crescents  remain  untrans- 
formed.  If  the  slips  are  removed  and  dried  in  from 
five  to  ten  minutes  after  being  placed  on  the  blotting- 
paper  cells,  only  crescents,  ovals,  and  spheres  will  be 
found  ;  if  they  are  left  for  three-quarters  of  an  hour 
to  an  hour,  free  flagella,  and  what  Ross  calls  "  spent 
pigment,"  may  also  be  found,  the  latter  sometimes 
enclosed  in  phagocytes.  Occasionally  flagellated  bodies 
are  found  partially  included  in  phagocytes.  Prepara- 
tions stained  with  carbol  fuchsin,  as  above  described, 
make,  when  successful,  beautiful  preparations,  but 
they  do  not  differentiate  the  chromatin  of  the  nuclear 
elements.  To  show  this  some  form  of  the  Romanow- 
sky  method  must  be  employed. 
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CLASSIFICAJP 
PA HASH 


10S    OF   THK    MALARIA 

JOCIATED    tgrtta 


It  may  be  asp  I  way  that  the  different 

clinical  types 

different  and  .  ea  of  malaria  parasite. 

As  to  whether   in  types  of  parasites  are 

mere  varieties,  or  wjiexntn-        jy  are  distinct  species, 

the  evidence,  so  far,  is  insufneu  nt  to  warrant  a  definite 

conclusion. 

The  point  is  by  no  means  easily  settled;  nor  is 
it  likely  to  be  decided  until  we  are  in  possession  of 
more  detailed  information  about  the  mosquito  phase 
of  the  organism  and  the  relationship  of  the  various 
types  of  parasite  to  various  species  of  mosquito. 

Principles  of  classification  of  parasites. 
— Meanwhile,  the  varieties  or  possible  species  have 
been  classified  according  to  : — 

1.  The  duration  of  their  respective  life -cycles 
inside  the  human  body. 

2.  Their  morphological  characters. 

3.  The  clinical  phenomena  they  give  rise  to. 
1 .   The  results  of  inoculation  experiments. 

It  may  be  said  that,  so  far  as  these  tests  go, 
there  is  evidence  either  of  plurality  of  species  or  of 
the  existence  of  very  stable  varieties.  That  is  to  say, 
a  particular  clinical  type  of  malarial  disease  is 
associated  with  a  parasite  of  more  or  less  definite 
morphological  form  and  intracorporeal  life -cycle, 
characters  which  are  maintained  when  the  parasite 
has  been  inoculated  experimentally. 

In  the  treatment  of  this  subject  the  classifica- 
tion suggested  by  Mannaberg  will  be  followed,  a 
classification    based    principally    on    the    investiga- 
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tiuiiN  «>i  iJolifi,  Al;irclii;if;iva,  liignanii,  (\-lli,  (Jnissi, 
■tiid  utlu-r  Italians,  as  well  as  on  his  own  most 
excellent   work. 

The  forms  of  the  malaria  parasite,  and  of  the 
diseases  they  give  rise  to,  may  be  divided  into  two 
comprehensive  groups — the  benign  and  tJie  malignant 
A  principal  morphological  distinction  between  these 
two  groups  is  that  whereas  the  benign  parasites  never 
form  crescent  bodies,  the  malignant  parasites  form 
crescents ;  that  is  to  say,  the  intracorporeal  form  of 
the  gamete  of  the  benign  parasites  is  a  sphere  or  disc, 
that  of  the  malignant  parasites  a  crescent.  A 
principal  clinical  difference  between  the  two  is  that 
whereas  the  benign  parasite  rarely  or  never  gives  rise 
to  pernicious  attacks,  the  malignant  parasite  may, 
and  frequently  does,  give  rise  to  such  attacks. 
Herein  lies  an  important  practical  diagnostic  point, 
one  which  only  the  microscope  can  render  available. 

The  benign  parasites  are  of  two  kinds  :  One,  the 
quartan  parasite,  having  a  cycle  of  seventy-two  hours, 
causing  a  fever  recurring  every  three  days — quartan 
fever  ;  the  other,  the  tertian  parasite,  with  a  cycle  of 
forty-eight  hours,  causing  a  fever  recurring  every 
two  days — tertian  fever. 

The  malignant  parasite  has  three  forms,  perhaps 
more* : — A  pigmented    parasite,  the  sub-tertian,^  of 

'  *  Many  Authorities  refuse  to  recognise  more  than  one  species 
of  malignant  parasite,  the  differences  in  length  ef  cycle  and 
pigmentation  described  in  the  text  being  regarded  merely  as 
variations  depending  on  circumstances,  and  not  as  specific 
differences. 

t  This  parasite  lias  received  several  names,  none  of  them  quite 
appropriate.  Thus  the  Italians  call  it  **  .-estivo-autumnal, "  a  term 
appropriate  enough  in  Italy,  where  the  infection  is  acquit  ed  only 
during  the  summer  and  autumn  months,  but  manifestly  inappro- 
priate in  the  tropics,  where  it  mav  be  acquired  at  any  season. 
Koch  calls  it  the  *•  tropical  parasite,'"  a  name  equally  unsuitable 
seeing  that  the  range  of  the  parasite  embiaccs  countries  far  beyond 
the  tropic  belt.  The  term  *4  sub-tertian  "  I  have  adopted,  follow- 
ing Dr.  Hambon's  suggestion.  It  implies  no  error  either  as 
regards  clinical  habit,  seasonal  or  geographical  range,  and  it  has 
the  additional  recommendation  of  approximating  to  the  name 
hemi-tertian,  applied  by  Hippocrates  and  the  ancients  to  the 
"    \  of  fevers  it  gives  rise  to. 
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of  *prei*^  a  in  J  group!  Wva,  wlU  be  found  of  u*o  for 

reference,     tt    will  t    Hqhm    divider   the   family 

lftttntttn**ttiila   into   tv_  shape  of  the  gamete   bftm 
us i' 1 1  ns  a  littsb  for  claseifit™ 

FAHtLl  :    fL&HAttUEftiMA,   WA6IKLEW8KI. 
Genua  l.  —  Hfrmam&ha,  Grasd  and  Feletti.     The  mature  g&mcto- 
ci  irs  jim'  siisiilfli  in  form  to  the  mature  sporooyte*  before  the 
spores  iiuvu  uuen  uillcreiitutrou. 
Species  \.—H(vmamaba  danilewskii,  Grassi  and  Feletti.    Syn. : 
Latrntniu  danileirskii,  Grass i  and  Feletti,  in  part ;  HaUerid- 
i  a  in   itarnlewakii,   Labbe,    etc.      Several  varieties  —  possibly 
distinct  species.     Parasites  of  pigeons,  jays,  crows. 
Species    2.—Haymamaba    rclicta,     Grassi    and    Feletti.       Syn. : 
Hiimnmaba  relicta^  H.  8ubpra?cox  ~\- H.  subimmaculata,  Grassi 
and  Feletti ;   Proteosoma  grassii,   Labbe,  etc      Parasite  of 
sparrows,  larks,  etc. 
Species  3. — HcFmanueba  malaria,   Grassi    and    Feletti      Syn. : 
Hamamaeba  laverani,  Labbe,  in  part.     Parasite  of  quartan 
fever  in  man. 
Species  4. — H&mamwba  vivax,  Grassi  and  Feletti.    Syn.  :  Hcema- 
ma l*i  laverani,  Labbe,  in  part.     Parasite  of  tertian  fever  of 
man. 
Genus  2.—H(tmomenat,  gen.  nov.     Syn. :  Laverania,  in  part  + 
Hwrnamaba,  in  part,  Grassi  and  Feletti.     The  gametocytes 
have  a  special  form  (crescentic). 
Species.  —H&momenat  prcecox^  Grassi  and  Feletti.     Syn. :  Hctma- 
mo- ha  precox  -f-  H.  immaculata-{-  Lavtrania  malaria;,  Grassi 
and   Feletti ;    Jfcemamoeba    laverani,    Labbe,    in    part,    etc. 
Several  varieties— possibly  distinct  species.     Parasite  of  the 
irregular,  remittent,  pernicious,  or  asstivo-autumnal  fever  of 
man. 
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malarial  diseases  were  divided  into  quotidian,  tertian, 
and  quartan  intermittents  or  agues,  and  remittents. 
But  since  it  has  been  found  that  what  was  designated 
remittent  fever  is  produced  by  quartan,  tertian,  and 
quotidian  parasites — the  fact  of  intermittency  or  re- 
mittency  being  more  or  less  a  matter  of  accident — it 
has  been  considered  advisable  to  expunge  the  term 
remittent  fever  as  indicative  of  a  distinct  species  of 
malarial  disease.  Any  one  of  the  five  kinds  of 
parasites  enumerated  may  cause  what  was  known 
as  remittent  fever.  The  intermittency  or  re- 
mittency  of  any  given  fever  depends,  in  great 
measure,  on  the  simultaneousness  or  the  reverse  of 
the  maturation  of  the  swarm  of  parasites  giving 
rise  to  it.  If  all  the  parasites  present  are  of 
nearly  the  same  age,  they  mature  approximately 
simultaneously,  and  we  have  an  intermittent ;  if  they 
are  of  different  ages,  they  mature  at  different  times 
scattered  over  the  twenty-four  hours,  and  we  have 
what  was  known  as  a  remittent.  Further,  two 
generations  of  tertian  parasites  maturing  on  successive 
days  will  produce  a  quotidian  fever,  Tertiana  duplex; 
two  generations  of  quartan  parasites  maturing  on 
successive  days  will  produce  fever  fits  on  two  succes- 
sive days  followed  by  one  day  of  freedom,  Quartana 
duplex ;  three  generations  of  quartan  parasites  will 
produce  what  clinically  appears  to  be  a  quotidian 
fever,  but  in  reality  is  a  Quartana  triplex. 

Present  classification  not  final. -The 
classification  adopted  must  not  be  accepted  as 
final  ;  at  best  it  is  merely  provisional.  In  actual 
practice  it  may  be  hard,  often  impossible,  to  bring 
the  cases  met  with  into  exact  line  with  such  an 
arrangement.  Moreover,  as  this  classification  is  based 
principally  on  observations  made  in  a  very  limited 
district,  principally  in  Italy,  and  principally  on 
Roman  fevers,  it  may  not  apply  to  the  entire  malarial 
world.  That  it  lies  on  a  substratum  of  fact 
there  can  be  no  doubt  ;  nor  can  there  be  much 
doubt   that   it   has   in    many   particulars   a   general 
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application  to  malarial  disease  as  found  all  over  the 
u  i*i  It  J.  St  ill,  judging  from  clinical  (acts,  there  seems 
ground  for  believing  that  there  are  other  species  or 
v  iii  in  ies  *  »t  the  malaria  parasite  besides  those  described 
by  the  Italians,  and  that  the  list  here  given  will  have 
to  Ik-  enlarged  or  recjist  in  the  future.  Men  with 
extensive  experience  of  malarial  disease  in  their  own 
persons  tell  u*  that  they  can  discriminate  by  their 
KeTi*aimn£  and  symptoms  between  the  fevers  of 
different  localities.  Analogy  would  incline  us  to 
bi'liew  that  clinical  differences  of  this  sort  depend  on 
tlitterenccs  in  the  determining  parasites.  How  very 
di  ft -rent,  for  example,  are  the  hiemoglobiuuric  fevers 
of  Africa  and  the  bilious  remittents  of  India.  Is  it 
imi  |ii-f»1iiib]e  that  they  depend  on  specifically  distinct 
parasite,  or,  at  least,  on  more  or  less  definite 
varieties  I 

nJVhWL     PHENOMENA     OF    MALARIAL    FEVKR. 

Hefore    proceeding    with    a    description    of    the 

there  ure  certain  generalities  which,  to  save  repetition, 
lia.l  better  \)e  mentioned  here. 

Intermittent  fever  or  ague. — Every  typical 

malarial  fever  is  made  up  of  a  series  of  pyrexia! 
attacks  which  recur  at  definite  intervals  of  twenty- 
four,  forty-eight,  or  seventy-two  hours.  Each  attack 
consists  of  a  stage  of  rigor,  a  stage  of  heat,  and  a  stage 
of  sweating  ;  these  are  followed  by  a  period,  "  the  in- 
terval," of  apyrexia — actual  or  relative.  The  duration 
ami  intensity  of  the  constituent  stages  vary  consider- 
al  >1  y .  On  the  whole,  they  observe  a  certain  proportion 
to  each  other ;  as  a  rule  the  more  pronounced  the 
rigor,  the  higher  the  fever,  and  the  more  profuse  the 
sweating.  Such  attacks,  with  well-marked  intervals 
of  apyrexia,  are  designated  intermittent  fevers  or 
agues.  The  expression  "  ague  "  is  applied  only  to 
interniittents  having  a  pronounced  rigor  stage. 

/'rr -monitory  stage.  —  Before    rigor   sets   in,    and 
sometimes  for  several  days  before  the  actual  disease 
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declares  itself,  there  may  or  there  may  not  be  a 
premonitory  stage  marked  by  lassitude,  a  desire  to 
stretch  the  limbs  and  to  yawn,  aching  of  the  bones, 
headache,  anorexia,  perhaps  vomiting,  perhaps  a 
feeling  as  of  cold  water  trickling  down  the  back.  If 
the  thermometer  be  used,  it  will  be  found  that  body- 
temperature  has  begun  to  rise,  it  may  be  some  two 
or  three  hours  before  the  other  and  more  striking 
symptoms  which  ensue  set  in ;  or  it  may  be  that  the 
threatened  attack  will  subside  spontaneously  without 
culminating  in  the  more  pronounced  phenomena  of  a 
fully  developed  ague. 

Cold  stage. — When  rigor  sets  in  the  feeling  of 
cold  spreads  all  over  the  body,  becoming  so  intense 
that  the  teeth  chatter  and  the  patient  shivers  and 
shakes  from  head  to  foot.  He  seeks  to  cover  himself 
with  all  the  wraps  he  can  lay  hands  on.  Vomiting 
may  become  distressing.  The  features  are  pinched, 
the  skin  is  blue  and  cold-looking,  the.  fingers  are 
shrivelled.  But  the  feeling  of  cold  is  entirely  sub- 
jective ;  if  the  temperature  be  taken,  it  is  found  to 
be  already  several  degrees  above  normal,  and  to  be 
rapidly  mounting.  In  young  children  it  is  not  at 
all  unusual  to  have  a  convulsive  seizure  at  this  sta^e  ; 
a  fact  that  has  to  be  borne  in  mind,  as  it  is  very  apt 
to  lead  to  ideas  of  epilepsy. 

Hot  stage. — After  a  time  the  shivering  gradually 
abates,  giving  place  to,  or  alternating  with,  waves  of 
warmth  and,  before  long,  to  persisting  feelings  of 
intense  heat  and  febrile  distress.  The  wraps,  which 
before  were  so  eagerly  hugged,  are  now  tossed  off ; 
the  face  becomes  Hushed  ;  the  pulse  is  rapid,  full, 
and  bounding  ;  headache  may  be  intense  ;  vomiting 
frequent ;  respiration  hurried  ;  the  skin  dry  and 
Burning;  the  thermometer  mounting  to  104',  105°, 
106*,  or  even  higher. 

Sweating  stage.  —  After  one  or  more  hours  of 
acute  distress  the  patient  breaks  out  into  a  profuse 
psrspiration,  the  sweat  literally  running  off  him 
and  saturating  his  clothes  and  bedding.     With  the 
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appearance  of  diaphoresis  the  fever  rapidly  declines; 
headache,  vomiting,  thirst,  and  febrile  distress  giving 
place  to  a  feeling  of  relief  and  tranquillity.  By 
the  time  the  sweating  has  ceased  the  patient  may 
feel  quite  well ;  a  little  languid,  perhaps,  but  able 
to  go  about  his  usual  occupation.  The  bodily  tem- 
perature is  now  often  sub-normal,  and  may  remain 
so  until  the  approach  of  the  next  fit  one,  two,  or 
three  days  later. 

Duration  of  tlhe  fit. — The  duration  of  an  ague 
fit  and  of  its  constituent  stages  is  very  variable.  On 
an  average  it  may  he  put  at  six  to  ten  hours ;  the 
cold  stage  occupying  about  an  hour,  the  hot  stage 
from  three  to  four  hours,  the  sweating  stage  from 
two  to  four  hours. 

The  urine  in  ague. — During  the  cold  stage  the 
urine  is  often  limpid  and  abundant,  and  is  passed 
frequently  ;  but  during  the  hot  and  sweating  stages 
it  is  scanty,  loaded,  sometimes  albuminous.  The 
amount  of  urea  is  increased,  particularly  during  the 
cold  stage  ;  and  so  are  the  chlorides.  The  phosphates, 
on  the  contrary,  diminished  during  the  rigor  and  hot 
stages,  are  increased  during  defervescence.  The  aug- 
mentation in  the  excretion  of  urea  commences  several 
hours  before  the  subjective  symptoms  of  the  attack 
begin,  attains  its  maximum  towards  the  end  of  rigor, 
and  decreases  during  the  hot  and  sweating  stages, 
although  still  continuing  above  the  normal  standard. 
The  excretion  of  carbonic  acid  follows  a  correspond- 
ing course.  Dr.  Sydney  Ringer  was  the  first  to  point 
out  the  interesting  fact  that,  although  the  return  of 
fever  may  bo  prevented  by  the  administration  of 
quinine,  yet,  for  a  time,  a  periodic  increase  in  the 
excretion  of  urea  occurs  on  the  days  on  which  the 
fever  fit  was  due.  The  urine  is  often  deeply  colourecL 
giving  with  nitric  acid  the  play  of  colour  charac- 
teristic of  bile  pigment,  or  the  brown  colour  described 
by  (rubier  as  "  haemapheic."  Glycosuria  does  occur, 
but  is  by  no  means  common. 

The  spleen  durhuj   the  fit. — The  spleen  becomes 
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enlarged  to  a  greater  or  less  extent  during  rigor. 
At  first  the  swelling  disappears  in  the  interval,  but  it 
tends  to  become  more  or  less  of  a  chronic  feature  if 
the  attacks  recur  frequently,  more  especially  if  they 
are  associated  with  pronounced  cachexia. 

Period  of  the  day  at  which  ague  commences. — 
Two-thirds  of  agues  come  off  between  midnight  and 
midday.  This  is  a  fact  to  remember  in  diagnosis; 
especially  when  we  have  to  face  the  possibility  of 
recurrent  pyrexial  attacks  being  dependent  on  such 
conditions  as  liver  abscess,  tuberculosis,  and  septic 
states — conditions,  be  it  remarked,  in  which  febrile 
recurrence  takes  place  almost  invariably  during  the 
afternoon  or  evening. 

Atypical  a  goes.  —  Cases  are  frequently  met 
with  in  which  all  of  the  above  symptoms  are  very 
much  toned  down  ;  in  which,  perhaps,  a  periodic- 
ally recurring-  feeling  of  coldness,  followed  by  languor, 
or  a  slight  headache,  or  a  slight  rise  of  temperature, 
is  the  only  symptom  indicating  the  presence  of 
the  malaria  parasite  in  the  blood.  In  some  fevers, 
and  these  by  no  means  the  least  dangerous,  the 
subjective  symptoms  may  at  first  be  of  so  mild  a 
character  that  the  patient  is  able  to  go  about  his 
duties  with  a  body  -  temperature  of  103°  or  104 J ; 
he  may  have  no  severe  rigor,  no  headache,  no 
severe  gastric  symptoms,  no  acute  febrile  distress  of 
a  disabling  character.  Some  of  the  African  fevers — 
so  liable  to  assume  suddenly  a  pernicious  character 
— are  of  this  nature.  On  the  other  hand,  notwith- 
standing a  comj>aratively  slight  rise  of  temperature, 
headache,  prostration,  or  vomiting  may  be  extremely 
distressing.  There  is  an  infinite  variety  in  this  respect. 
Evidently  the  toxin — if  toxin  there  be—  of  the  malaria 
parasite  is  far  from  being  a  simple  body  ;  probably, 
like  tuberculin,  it  contains  several  ingredients  arranged 
io  different  proportions  in  the  several  varieties  of 
the  parasite.  Doubtless,  also,  the  degree  of  infection, 
various  combinations  of  the  varieties  of  parasite,  and 
individual  idiosyncrasy  play  a  part  in   determining 
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the  intensity  and  character  of  the  reaction  of  the 
body  to  the  parasite. 

Terms  employed.  —  Acute  malarial  attacks 
which  recur  daily  are  called  quotidian  ague  ;  if  they 
recur  every  second  day,  they  are  called  tertian  ague ; 
if  every  third  day,  they  are  called  quartan  ague. 
Ab  a  rule,  the  attacks  tend  to  occur  about  the 
same  time  every  day.  Tn  some  cases  the  time  of 
recurrence  becomes  earlier  each  day  ;  such  fevers  are 
said  to  anticipate.  Or  they  may  occur  at  a  later 
hour,  in  which  case  they  are  said  to  postjxme.  When 
the  individual  paroxysms  are  prolonged,  so  that  one 
attack  has  not  concluded  before  the  next  commences, 
the  fever  fits  are  said  to  be  subintrant.  When  the 
fit  is  prolonged  and  periodicity  is  marked  by  only 
a  slight  fall  of  temperature,  a  slight  sweating,  a 
slight  feeling  of  chilliness,  the  fever  is  said  to  remit — 
to  lje  a  remittent.  Sometimes  there  is  no  remission  ; 
such  a  fever  is  said  to  be  continued.  It  occasionally 
happens  that  two  distinct  pyrexial  attacks  come  off 
the  same  day  ;  such  a  fever  is  said  to  bo  double.  All 
sorts  of  Mendings  of  malignant  infections,  benign 
tertians,  and  rjuartans  occur ;  in  such  the  infection  is 
said  to  be  a  wired  injection. 

Relation  of  the  phenomena  of  the  fever 
tit  to  the  stages  or  the  parasite.  —  All  the 
differences  and  peculiarities  in  the  clinical  phenomena 
of  a  malarial  attack,  as  indicated  by  the  foregoing 
terms,  complicated  and  hard  to  interpret  in  many 
cases  though  they  be,  are,  it  is  tolieved,  directly  cor- 
related to  the  phases  of  the  intra-corporeal  life  of  the 
parasite ;  this  organism  is,  in  fact,  the  key  to  their 
interpretation.  As  already  mentioned,  as  the  time  of 
rigor  approaches,  the  pigment  of  the  parasite,  hitherto 
scattered  throughout  the  substance  of  the  little 
animal,  becomes  concentrated,  and  the  sporulating 
body  develops.  Shortly  liefore  and  during  rigor,  and 
as  a  direct  cause  of  rigor,  these  sporulating  bodies 
are  breaking  up  and,  presumably,  lil)erating  their 
toxins.     At  the  end   of  rigor,  during   the  hot,  and 
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daring  the  sweating  stages,  the  young  parasites  of 
the  new  generation — the  small  intracorpuscular 
bodies,  and  the  leucocytes  carrying  the  pigment 
liberated  at  the  breaking  up  of  the  speculating 
bodies — are  in  evidence,  and  the  toxins  liberated  at 
the  same  time  are  being  eliminated.  During  the 
interval  the  intracorpuscular  parasites  grow,  become 
pigmented,  and  prepare  for  maturation.  From  the 
tact  that  parasites  are  present  in  the  blood  during 
apyrexia,  and  often  in  great  abundance,  it  is  evident 
that  it  is  not  the  mere  presence  of  the  parasite  in 
the  blood  corpuscle  that  causes  the  fever ;  most 
likely,  as  suggested,  the  pyrogen ic  agency  is  some 
toxin  which  is  liberated  when  the  sporulating  parasite 
breaks  up  and  becomes  free  in  the  liquor  sanguinis. 
Consequently,  we  find  that  in  remittent  and  continued 
types  of  malarial  fevers  sporulating  parasites  may  be 
met  with  at  all  stages  of  the  fever  ;  and,  conversely, 
that  when  parasites  at  all  stages  of  development  are 
met  with,  the  associated  fever  is  probably  remittent, 
irregular,  or  more  or  less  continued  in  type. 

The  foregoing  are  generalities  which  apply  to  all 
the  types  of  malarial  infection. 

QUARTAN     INFECTION. 

The  parasite. — The  parasite  of  quartan  fever 
(Plate  I.,  Fig.  1)  has  a  cycle  of  seventy-two  hours. 
At  its  earliest  stages  of  epicorpuscular,  and  of  early 
unpigmented  intracorpuscular  life  it  takes  the  form 
of  a  small,  roundish,  clear  speck  (Plate  I.,  Fig.  1,  a), 
showing  up  somewhat  distinctly  against  the  hemo- 
globin of  the  invaded  corpuscle.  At  this  stage,  as 
contrasted  with  the  other  varieties  of  malaria  parasites, 
it  is  further  distinguished  by  the  feebleness  of  its 
amoeboid  movement.  Later,  as  soon  as  it  becomes 
pigmented  (Plate  L,  Fig.  1,  6,  r,  d,  e,f),  all  amoeboid 
movement  ceases.  Relatively  to  the  other  malaria 
parasites,  the  pigment  carried  by  the  quartan  is  large 
in  amount  and  coarse  in  grain,  sometimes  forming 
abort  rods.     The  sporulating  parasite  (Plate  I.,  Fig.  1, 
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artificial  conditions  under  which  we  necessarily  ob- 
serve these  bodies.  In  more  normal  conditions,  as 
in  the  mosquito,  exflagellation  may  be  more  frequently 
effected. 

The  "daisy" — as  it  is  sometimes  called — or  sporo- 
cyte  form  of  the  quartan  parasite,  is  more  frequently 
seen  in  the  peripheral  blood  than  is  the  correspond- 
ing phase  of  the  other  malarial  parasites.  For  this 
reason,  and  because  of  the  easy  visibility  of  the  para- 
site at  all  its  stages  owing  to  its  size  and  to  the  large 
amount  of  pigment  it  carries,  and  because  the  entire 
intracorporeal  cycle  is  completed  in  the  peripheral 
blood,  the  quartan  is  the  best  form  of  malaria 
parasite  for  the  beginner  to  study. 

Geographical  distribution.— The  fever  which 

the  quartan  parasite  gives  rise  to — single,  double,  or 

treble  quartan  ague — is,  relatively,  much  more  common 

in  temperate  latitudes  than  in  the  tropics.     Formerly 

it  was  common  enough  in  England  ;    it  is  still  far 

from  rare  in  the  malarious   districts  of   north  and 

mid-Europe  and,  doubtless,  elsewhere  under  similar 

climatic  and  telluric  conditions.     But,  as  we  proceed 

with,  it   becomes,  relatively  to  the  other  forms  of 

malaria,     rarer.     In    the     tropics    in    some    highly 

malarious  places   it  is  unknown.     Thus  in  a  paper 

K»<1  at  the  Calcutta  Medical  Congress  of  1894,  Dr. 

Cronibie  mentions   that  in    his   large  experience  he 

rarely  saw  quartan  ague.     As  his  experience  applied 

particularly  to  Calcutta  and  its  environs,  it  may  not 

hold  for  the  whole  country ;  in  fact,  Ross  and  others 

rtate  that  the  quartan  parasite  is  common  enough  in 

Madras  and  elsewhere  in  India.     I  have  seen  it  in 

Wood  films   from    Mauritius ;    Ross  mentions   it   as 

occurring  in   Sierra  Leone.     Doubtless  it  occurs  in 

limited  districts  throughout  the  tropics.   Thus,  though 

relatively  rare  in  many  of  the  West  India  Islands, 

it  is   a    common   form,    according    to   Freeman,    in 

Antigua.      The    general    statement,    however,    that 

quartan  ague  is  more  a  disease  of  the  temperate  zones 

than  of  the  tropics,  probably  expresses  the  truth. 
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The  fever.— The  ague  fit  in  quartan  is  generally 
smart  while  it  lasts,  and  well  defined  as  regards  its 
constituent  stages  (Fig.  25).  It  does  not  tend  bo 
markedly,  as  is  the  case  with  the  other  malarial 
infections,   to   the   rapid   development    of    cachexia 
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Although  the  individual  attacks  are  very  amenable 
to  quinine,  the  infection  appears  to  be  of  a  more 
persistent  nature  than  that  of  tertian  and  sub-tertian 
malaria;  attacks  therefore  are  prone  to  recur  during 
several  years. 

TKKTIAN    INFECTION. 

The  parasite.— The  early  stage  of  the  benign 
tertian  parasite  (Plate  I.,  Fig.  2)  resembles  that  of  the 
»/uar tan  inasmuch  as  it  consists  of  a  small  pale  speck 
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on,  or  in,  the  invaded  red  blood  corpuscle  (Plate  I., 
Fig.  2,  a) ;  it  differs  in  exhibiting  very  much  greater 
amoeboid  activity,  changing  its  form  and  location  in 
the  corpuscle  incessantly,  besides  pushing  out  and 
retracting  pseudopodia  (Plate  L,  Fig.  2,  b).  This 
amoeboid   activity    persists   during   growth    and    the 
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Via.  2»*».—  Chart  of  benign  tertian  ague. 

acquisition  of  pigment,  though  in  a  progressively 
diminishing  degree  ;  it  gives  rise  to  great  and  rapidly 
changing  irregularities  in  the  contour  of  the  parasite 
(Plate  I.,  Fig.  2,  c,  </,  e).  It  is  almost  entirely 
suspended  by  the  time  pigment  -  concentration  is 
effected.  In  the  tertian  parasite  the  pigment  par- 
ticles are,  on  the  whole,  finer  than  those  of  the 
quartan  parasite  ;  and,  moreover,  are  in  a  state  of 
much  more  active  and  incessant  movement,  constantly 
f  2 
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c* 1 1 ; 1 1 1 lt i i i -_r  tlii-ir  position  iu  t lie  peripheral  region  in 
which  they,  foi-  tin*  nm-t  j»ar! .  m^mii  to  li»«  (Plate  T., 
Fig.  -,  J).  Another,  and  highly  characteristic,  ac- 
companiment of  tertian  infection  is  the  considerable 
hypertrophy  and  marked  decolorisation  of  the  corpuscles 
containing  the  parasite  (Plate  T.,  Fig.  2,  d,  e>  j\  </). 
Sometimes  the  affected  corpuscles  seem  nearly  twice  the 
diameter  of  the  healthy  ones  ;  and  nearly  always,  if 
the  parasite  is  of  any  magnitude,  the  rim  of  haemoglobin 
has  a  "  washed-out "  look,  sometimes  being  almost 
colourless. 

In  corpuscles  invaded  by  the  tertian  parasite,  the 
Romanowsky  strain  brings  out  a  feature  which  does 
not  occur  in  those  attacked  by  quartan  or  sub-tertian 
parasites.  In  tertian  invaded  corpuscles  the  hemo- 
globin is  speckled  with  chroniophile  particles  called 
Sehii  flier's  dots.  This  is  a  feature  of  some  diagnostic 
value.  In  the  very  young  phases  of  the  parasite  it  is 
not  always  present  :  unfortunately  for  its  diagnostic 
value,  these  are  just  the  phases  that  are  difficult 
to  diagnose  from  quartans  and  sub-tertians. 

In  the  tertian  parasite,  when  segmentation  is  com- 
pleted, the  resulting  body,  instead  of  the  very  sym- 
metrical, daisy  like  tigure  of  the  quartan,  resembles 
rather  a  cluster  of  grapes  in  some  more  or  less  central 
part  of  which  one  or  two  masses  of  black  pigment 
have  accumulated  among  the  berries  (Plate  L,  Fig.  2, 
/*  ;  also.  Figs.  1  and  2,  b).  The  little  spores  forming 
the  cluster— -fifteen  io  twenty-six  in  number — are 
smaller,  smoother,  and  more  spherical  than  those  of 
the  quartan  parasite  ;  seldom,  in  the  unstained  con- 
dition, exhibiting  their  nucleoli.  I  believe  that  in 
natural,  uncompressed  conditions  the  tertian  "rosette," 
as  it  is  called,  or  sporocyte,  tends  to  pass  from  the  disc 
form,  impressed  on  it  originally  by  the  shape  of  the  cor- 
puscle, to  something  more  approaching  a  globular  form. 
In  l>enign  tertian,  as  in  the  quartan  parasite,  the 
gamete  is  a  spherical  body  resembling  very  closely  t-hf 
mature  parasite  from  which  the  S]  Herniating  body  i 
evolved  (Plnte  I.,  Fig.  2,  j).     It  is  seen  more  partici 
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kriv,  just  as  in  the  case  of  the  quartan  infection, 

•far  and  not  imf  requently  about  the  time  of  rigor. 

"fc  tertian  gamete  is  considerably  larger  than  that  of 

the  quartan  and  sub-tertian  parasite. 

Geographical  distribution.— The  benign  ter- 
tian parasite,  probably  the  commonest  form  of  malaria 
Parasite,  occurs  in  temperate  and  tropical  latitudes 
alike.  It  is  often  found  as  a  double  infection,  and  is, 
P^rbaps,  the  most  frequent  cause  of  quotidian  as  well 
•>  of  tertian  agues. 

The  fever.— The  fever  it  gives  rise  to,  except  in 
the  matter  of  the  spacing,  which  is  one  of  forty-eight 
hours,  resembles  that  caused  by  the  quartan  parasite 
(%  26). 

MALIGNANT    INFECTIONS. 

Many  authorities  refuse  to  recognise  more  than 
°&e  species  of  crescent-forming  parasite.  On  the 
°*her  hand,  carefully-conducted  ol>servations,  both 
Microscopical  and  clinical,  seem  to  indicate  a  plurality 
°f  species.     I  shall  follow  the  latter  view. 

The  three  parasites  (Plate  I.,   Fig.  3,  and  Plate 
H.,  Fig.  1)  described  by  the  Italian  pathologists  in 
Election  with  malignant  malarial  infection,  although 
often  associated  together  as  well  as  with  the  benign 
parasites,  are  each  of  them  occasionally  found  in  what 
might  be  termed  a  pure  culture.     From  a  study  of 
such  cases  the  morphological  and  distinguishing  char- 
acters of  the  difFerent  species,  and  their  special  patho- 
logical effects,  have  l>een  more  or  less  satisfactorily 
made   out.       Although    much    remains    to  be    done, 
enough  is  already  known  to  enable  us,  in  a  measure, 
to  differentiate  them  from  each  other  as  well  as  from 
the  benign  parasites,  and  to  justify  their  being  placed 
in  a  group  by  themselves. 

Characters  possessed  in  common  hy  the  nialiynnnt 
lrtrn»U'*.—One  notable  feature  in  regard  to  them  is 
that  they  are  very  much  smaller  than  the  benign 
parasites.  The  earlier  unpigmented  phase,  owing 
partly  to  minuteness,  partly  to  its  forming  but  a  thin 
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and  wr\  transparent  amadja  in  the  haemoglobin,  * 
hard  t  ■  i  see.  When  first  mounted  on  the  slide  the  U9& 
boid  movements  are  very  active  (Plate  L,  Fig,  3,  d}* 
In  a  sliMit  time  these  subside  somewhat,  and  then  I" 
little  [mm  si  tea  tend  to  assume  a  more  passive  conditi 
and  to  arrange  themselves  as  tiny,  though  very  dena 
and  easily  recognised,  rather  bright*  colourless  riu 
(Plate  I.,  Fig.  Sr  a,  b,  c?  *).  Sometimes  these  rifig 
may  revert  to  the  amoeboid  condition,  and  tli 
perhaps,  for  several  times  in  succession;  uJtimatcly 
the  ring  form  becomes  nermanent  Multiple  infectioU 
of  individual  o<  ^  I,,  Fig.  3f  g)  is  oftea 

encountered,  am  ^re  frequently  than  in 

the  benign  infectin  wt  this  is  owing  to  tl 

prodigious    nmnl  B    in    some    maligna) 

infect  cms,      Afl  idvances,  the    invaded 

corpuscles  seem  ,  out  by  the  capillaries 

and   small    arteries  Fig.  2,  a,  Bt  c)  of  the 

deeper  viscera  and  or  u  marrow,    So  that  even 

in  severe  infections  the  i igmented  stages  are  by 

no  mKms  proportionately  represented  by,  or  even  fre- 
quently encountered  in,  linger  blood  ;  the  spornlating 
stag.-  (Plate  J.,  Fig.  ft,  ij)  still  less  so,  To  find 
numerous  examples  of  the  more  advanced  stages  of 
these  parasites  it  is  necessary  to  aspirate  splenic 
blood,  or  to  search  in  fatal  cases  in  the  deeper  viscera, 
or  in  the  bone  marrow  immediately  after  death. 
Owing  to  this  absence  of  the  more  advanced  forms 
from  tin1  peripheral  circulation,  the  duration  of  the  life- 
span of  these  parasites  is  difficult  to  fix  ;  probably  it 
varies  between  twenty-four  and  forty -eight  hours,  being 
not  very  constant  even  in  the  same  type. 

"  livasstf  bodies." — Malignant  parasites  frequently 
lead  to  a  peculiar  shrivelling  of  the  invaded  corpuscles, 
resulting  in  the  formation  of  a  crenated,  or  folded, 
very  dark  corpuscle.  This  dark,  irregularly-shaped 
corpuscle  the  Italians,  from  its  colour,  have  designated 
il  brassy  body  "  (Plate  I.,  Fig.  3,  e).  In  the  interior 
of  these  dark,  shrivelled  corpuscles  the  parasite  can 
^encntUy  be  made  out  as  a  minute,  pale  ring. 
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The  crescent  body  characteristic. — Most  distinctive 
feature  of  all,  the  malignant  parasites  alone  form 
crescent  gametes. 

Time  when  crescents  appear  ;  not  a  fever  form. — 
It  has  been  already  remarked  that  these  crescent 
bodies  are  not  to  be  seen  at  the  very  commencement 
of  an  infection.  A  week  usually  elapses  between  the 
first  appearance  in  the  peripheral  blood  of  the  small, 
iBtracorpuscular  parasites  and  the  first  appearance  of 
the  crescent  bodies.*  Once  the  latter  begin  to  appear 
they  generally  tend  to  increase  in  number  during  a 
few  days.  They  may  persist,  though  after  a  time  in 
decreasing  numbers,  in  the  circulation  for  one,  two, 
three  or  even  six  weeks  after  the  small,  fever-causing 
mtracorpuscular  parasites  and  their  associated  fever 
have  disappeared,  whether  spontaneously  or  in  conse- 
quence of  the  administration  of  quinine.  Although 
when  given  early  in  an  infection  quinine  may  prevent 
the  appearance  of  crescents,  yet,  when  they  are  once 
tornied,  this  drug  has  apparently  no  influence  on 
these  bodies  nor  on  their  capacity  for  exfiagellation. 
/he  crescent  body  does  not  cause  fever.  Its  presence 
Ls  usually  associated  with  marked  cachexia. 

It  is  a  singular  fact  that  in  many  of  the  worst 
*.vpes  of  tropical  malaria — as  that  of  tropical  Africa — 
crescents  are  few  in  number,  and  in  some  instances 
cannot  by  ordinary  examination  be  found.  A.  Plehn 
states,  that  during  a  period  of  two  years  in  Africa  he 
°ulv  once  saw  the  flagellated  body.  On  the  other 
iand,  when  we  meet  with  these  African  infections  in 

*  There  has  been  a  good  deal  of  speculation  as  to  why  certain 
ptrasites  develop  into  sporocytea,  whilst  others  become  gamet- 
ocytes.  The  circumstance  of  the  late  appearance  of  the  gamete 
u  looked  npon  by  some  as  evidence  that  the  blood,  from  repeated 
development  in  it  of  swarms  of  endogenous  parasites,  has  become  ex- 
hausted as  a  pabulum,  and  that  in  consequence  of  this  the  para- 
rite  i*  directed  to  a  line  of  development  providing  for  life  and 
growth  elsewhere,  that  is  in  the  mosquito.  The  analogy  of  other 
iporozoa  and  of  the  bacteria  support  this  view  ;  these,  when  the 
nutrient  medium  in  which  they  had  hitherto  multiplied  freely  by 
fission  has  become  exhausted,*  form  spores  or  otherwise  provide 
against  extermination  of  their  species. 
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England,  crescents  and  flagellated  bodies  are  nearly 
always  encountered,  and  often  in  great  abundance  ; 
at  all  events,  this  is  my  experience. 

Character  a  of  the  fever. — It  is  found  that  the  fevers 
the  malignant  parasites  give  rise  to  are  apt  to  be 
very  irregular  in  their  course.  The  rigor  stage  is 
relatively  less  marked,  the  pyrexial  stage  is  more 
prolonged,  and  is  often  characterised  by  a  tendency 
to  adynamic  conditions,  vomiting,  intestinal  catarrh, 
pains  in  the  limbs,  anorexia,  severe  headache,  de- 
pression. After  apparent  recovery  from  the  fever 
there  is  a  great  proneness  to  relapse  at  more  or  less 
definite  intervals  of  from  eight  to  fourteen  days. 
Such  fevers  are  accompanied  by  rapid  destruction 
of  corpuscles,  and  are  usually  followed  by  marked 
cachexia.  At  any  time  in  their  course  symptoms 
of  the  gravest  character  may  declare  themselvea 

QUOTIDIAN   INFECTIONS. 

The  quotidian  infections  are  comparatively  rare ; 
at  all  events,  they  have  not  been  very  frequently 
recognised  or  adequately  described.  Many  regard  them 
as  but  varieties  of  the  common  sub-tertian  infection. 
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Fig.  27.— Omit  of  quotidian  infection. 
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The  parasite.— The  parasites  are  of  two  kinds, 
very  generally  in  association,  the  pigmented  (Plate  II., 
Fig.  1)  and  the  unpigmented.  In  both  the  cycle  is 
approximately  one  of  twenty-four  hours ;  in  both  the 
young  parasites  exhibit  very  active  movements,  and 
tend  to  assume  the  ring  form.  Before  sporulation 
they  grow  so  as  to  occupy  from  one-fifth  to  one-third 
only  of  the  corpuscle.  Both  form  little  heaps  of  from 
six  to  eight  very  minute  spores. 

In  the  unpigmented  parasite  pigment  is  never 
seen  unless  in  the  crescent  phase  ;  in  this  phase,  how- 
ever, pigment  is  never  absent.  In  the  pigmented 
parasite  there  is  a  considerable  amount  of  fine 
pigment,  which  at  the  sporulating  stage — rarely  seen 
in  peripheral  blood — collects  in  the  usual  way  into 
one  or  two  more  or  less  central  clumps. 

The  fever.— The  fever  is  such  as  just  described, 
a  typhoid-like  depression  being  generally  a  prominent 
feature  in  well-marked  cases  (Fig.  27). 

SUB-TERTIAN    INFECTION. 

The  parasite.— This,  the  usual  parasite  (Plate  L, 
Fig.  3)  of  malignant  infection,  is,  in  many  respects, 
like  that  of  ordinary  benign  tertian,  only  smaller, 
attaining  when  mature  from  a  half  to  two-thirds  the 
size  of  the  corpuscle  it  occupies  The  infected  blood- 
corpuscle  may  be  altered  in  colour  in  the  direction  of 
being  either  darker  or  lighter  ;  sometimes  it  shrinks, 
or  it  may  become  a  "brassy  body."  The  segments 
>f  the  rarely  encountered  mature  sporulating  parasite 
1  umber  usually  ten  or  twelve,  and  are  arranged  along 
*ith  the  associated  clump  or  clumps  of  pigment  in 
an  irregular  heap.  The  crescent  is  also,  of  course,  a 
feature  of  the  infection. 

The  fever.— The  associated  symptoms  are,  in 
many  resjxjcts,  very  different  from  those  caused  by 
the  benign  tertian  parasite.  In  the  first  place, 
though  rigor  is  not  so  marked,  the  hot  stage  lasts 
longer— often  exceeding  twenty-four  hours ;  in  fact, 
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the  tendency  for  the  successive  paroxysms  to  overlap, 
to  become  subintrant,  is  very  marked.  Moreover, 
where  the  intermissions  are  distinct,  as  Marchiafava 
and  Bignami  point  out,  the  crisis  is  unlike  that  of 
ordinary  tertian.  There  is  frequently  what  is  called 
a  double  crisis;  that  is  to  say,  when  the  fever  has 
attained  its  apparent  fastigium  there  is  a  drop  of  one 
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Fig.  28.— Chart  of  sub-tertiau  infection. 


or  more  degrees  of  temperature — the  "  false  crisis,"  to 
be  followed  by  a  fresh  rise,  which  is  then  followed  by 
the  "  true  crisis."  This  peculiar  phenomenon  the 
writers  referred  to  attribute  to  the  presence  of  two 
swarms  of  parasites,  one  of  which  matures  somewhat 
later  than  the  other  (Fig.  28). 

The  tendency  to  the  development  of  pernicious 
symptoms,  to  the  production  of  cachexia,  and  to 
relapse  is  similar  to  what  occurs  in  the  case  of  the 
malignant  quotidian  infections. 
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Geographical  distribution*— All  these  malig- 
nant parasites  are  confined  to  the  warmer  regions  of 
the  earth,  and  to  the  more  intensely  malarial  districts 
in  these  ;  hence  the  name  "  tropical "  which  has  been 
applied  to  this  type  of  infection.  In  the  sub- tropical 
a>nes  they  occur  as  first  infections  only  in  late 
summer  or  early  autumn  ;  hence  the  name  "  jestivo- 
autumnaL" 

3Iicroseopical  examinations  in  malignant 
fc vers.— In  malignant  infections  the  pigmented  stage 
°f  the  fever- causing  forms  of  the  parasite  is  not  very 
frequently  met  with  in  peripheral  blood.  When  found, 
*ad  when  it  is  observed  that  the  pigment  has  become 
poncen trated,  it  is  a. sure  indication  that  a  paroxysm 
18  impending.  On  the  occurrence  of  rigor,  and  at 
least  during  the  earlier  stages  of  the  paroxysm,  many 
SIr*all  unpigmented  parasites,  sometimes  exhibiting 
a^*tive  amceboid  movement,  sometimes  appearing  as 
r?n§s»  will  be  found  in  finger  blood  ;  but  towards 
the  end  of  fever  these  unpigmented  forms  often 
^l**unish  in  number,  and  all  evidence  of  parasitic 
l*i faction  may  even  disappear  from  the  blood  till 
*he  approach  or  incidence  of  the  next  paroxysm. 
~**escents  and  pigmented  leucocytes  may  be  numerous 
l**  the  intervals  of  absence  of  the  intracorpuscular 
Parasites.  The  segmenting  forms  of  the  malignant 
f^fasite  are  best  found  by  aspirating  the  spleen  with 
a  hypodermic  needle — hardly  a  justifiable  procedure 
Unless  in  very  exceptional  circumstances  ;  only  very 
*"*rely  are  they  encountered  in  peripheral  blood. 

CLINICAL    FORMS    OF    BENIGN    AND    PERNICIOUS 
MALARIAL    FEVERS. 

General  statements.— The  foregoing  account, 
so  far  as  it  goes,  and  so  far  as  it  relates  to  the  clinical 
aianifestations  produced  by  uncomplicated  and  typical 
infections,  is  true  enough.  But,  as  there  may  be  an 
infinite  variety  as  regards  the  number  of  the  para- 
sites present,  individual  susceptibility,  concurrence  of 
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several  species  (mixed  infection  being  far  from  uncom- 
mon), or  of  several  generations  of  the  same  specie* 
of  parasite  maturing  at  different  times,  there  may  be* 
corresponding  variety  in  the  clinical  manifestation* 

Jn  mora  temperate  climates,  and    in  the  winter 

and    spring    -----      -* er    latitudes,    malarial 

fevers  are  usu  iermittents.    Fresh  in- 

fections) oeenrr_  bs  and  seasons,  so  far 

an   the   subject  Hed,   are  found   to  be 

produced    by   u  A    quartan    parasites, 

at  id  are,  therefor  tnger,     Relapses,  how- 

ever,    of   maligna  originally   contracted 

during  the  hot  weatuor  i  occur  dnring  tbe  cold 
season     in  fact,  are  far  from  «ncomraon  then, 

First  attacks,  though  produced  by  one  of  the 
benign  parasites,  may  assume  the  characters  of  a 
remittent  ;  generally,  in  temperate  latitudes,  they 
are  frank  intennittents.  First  attacks  of  malignant 
mala  fin,  although  they  may  in  a  few  instances  be 
intermittent,  are  in  the  majority  of  cases  remittent 
in  type;  so  are  the  attacks  resulting  from  extensive 
reinforcement  by  fresh  parasites  (through  fresh  in- 
fection) of  the  old  stock  which  a  fever  subject  may 
cany  about  him  in  a  latent  condition.  The  first 
attack  experienced  by  a  new  comer  to  a  highly 
malarious  district  with  a  hot  climate  is,  therefore, 
generally  remittent  and  severe. 

It  is  neither  necessary,  nor  desirable,  to  attempt  to 
describe  in  detail  the  infinite  variety  malarial  attacks 
assume.  It  would  be  impossible  in  a  limited  space  to 
do  so  ;  and,  if  done,  the  result  would  amount  only  to  an 
uninteresting  and  unprofitable  ringing  of  the  changes 
on  rigor,  pyrexia,  diaphoresis,  bilious  vomiting,  bilious 
diarrlnea,  constipation,  catarrhal  gastritis,  headache, 
1  m  >ne  ache,  prostration,  and  so  forth.  The  picture  would 
be  further  confused  by  the  fact  that  the  natural  pro- 
cession of  events  is  generally,  nowadays,  broken  in  on 
by  the  action  of  quinine,  the  use  of  which  is  almost 
universal  with  Europeans  in  the  tropics  ;  so  that  it  is 
iliftwnh   to  say  how  any  given  malarial  fever  would 


Bilious  Remittent  Fever.  77 

develop,  or  how   it   would  terminate,  if  left  alone. 
Sometime*  in  the  case  of  natives  of  tropical  countries, 
who  may  not  always  command  a  few  grains  of  quinine, 
such  fevers  pass  into  a  typhoid  state,  with  dry  brown 
tongue,  sordes  in  the  mouth,  muttering  delirium,  and 
may  terminate  in  collapse  and  death.     In  others,  un- 
treated remittents  and  intermittent^  gradually  subside 
spontaneously  in  the  course  of  a  week  or  fortnight ;  or 
the  remittent  may  merge  into  an  intermittent  which, 
in  the  course  of  weeks  or  months,  subsides  for  a  time, 
to  recur  every  now  and  again  at  longer  or  shorter 
intervals.     These  recurrences  may  take  place  at  fairly 
definite  intervals  ;  "  long  interval  fevers  "  the  Italians 
have   named    them.      Kelsch    and    Kiener    allowed 
certain  remittents  in  Europeans  to  run  their  course 
unchecked  by  quinine  ;    they  found  that  in  ten  or 
twelve   days   the    fever   gradually    expended    itself. 
Under"  favourable  hygienic   conditions   the   parasite 
and  the  associated  fever  frequently  disappear  together 
spontaneously.     Occasionally  the  fever  forms  of  the 
parasite  may  be  present  in  the  blood  for  days  on  end 
without  causing  acute  clinical  symptoms. 

REMITTENT   TYPES. 

Bilious  remittent.— One  type  of  fever,  known 
as  bilious  remittent,  has  long  been  recognised  on 
account  of  the  bilious  vomiting,  gastric  distress,  some- 
times bilious  diarrhoea,  sometimes  constipation,  which 
accompany  the  recurring  exacerbations.  It  is  further 
distinguished  by  the  pronounced  icteric  or,  rather, 
reddish  yellow  or  saffron  tint  of  skin  and  sclene ; 
a  tint  derived,  probably,  not  from  absorption  of  bile, 
as  in  obstructive  jaundice,  but  from  modified  haemo- 
globin (haemaphein)  free  in  the  blood  or  deposited 
in  the  derma.  These  bilious  remittents  are  very 
common  in  the  more  highly  malarious  districts  of 
Africa,  America,  the  West  Indies,  India  and,  in  fact, 
in  all  malarious  tropical  countries.  They  are  not 
specially  nor  directly  dangerous  in  themselves,  but 
they  result  usually  in  profound  amemia,  and  are  often 
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l)ii t  the  prelude  to  chronic  malarial  saturation,  bid 
health  and  invaliding, 

Typhoid  remittent.— A  modification  of  thr 
bilious  remittent  —  what  Kelsch  and  Kiener  call 
"  typhoid  remittent ?* — is  very  much  more  grave  as 
affecting  life  than  the  simple  bilious  remittent.  In 
tlie  typhoid  in  symptoms — such  a*  to* 

delirium,  pros  gue,  swelling  of  spleen 

and  liver,  subi.  f  marked  rnelanjeniia— 

are  superadded  symptoms.     Though  re- 

covery is  the  nn,  able   proportion  of  such 

attacks  prove  fab 

A  <1  y  1 1  u  til  i  r  r  -The  same  w  titers  < 

by  themselves  a  set.  01  c»  a  they  call  "adynamic 
remittent*' ;  cases  which  are  characterised  by  fatuous- 
ness,  restlessness,  nervous  depression,  intense  muscular 
and  carditis  debility,  pruluund  ami  rapiu  uioou.  ue- 
trrioration,  icterus,  leucocytosis,  melanaemia, 'liability 
to  syncope,  occasionally  hemoglobinuria,  liability  to 
ha-inorrhages,and  a  marked  tendency  to  local  gangrene. 

Tubercle,  syphilis,  renal  disease,  or  alcoholism  will 
oft  en  be  found  as  factors  in  determining  the  two  latter 
types  of  fever. 

PERNICIOUS    ATTACK8. 

Many  writers  have  drawn  attention  to  what  are 
called  pernicious  attacks  or  pernicious  symptoms — 
the  French  neatly  designate  them  "acces  pernicieux" 
— a  series  of  phenomena,  the  possibility  of  the  appear- 
ance of  which,  not  only  in  the  course  of  remittents, 
but  in  the  course  of  what  is  seemingly  only  an 
ordinary  paroxysm  of  intermittent  fever,  should 
never  be  lost  sight  of  by  the  practitioner  in  tropical 
climates.  These  "  acces  pernicieux  "'  may  supervene 
in  apparently  mild  cases  and  carry  off  the  patient 
with  horrifying  suddenness — as  suddenly  as  an  at- 
tack of  malignant  cholera.  The  wary  practitioner  is 
always  on  the  look-out  for  them,  and  is  always 
prepared  with  measures  to  meet  them  promptly  when 
thev  threaten. 
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Pernicious  attacks  are  roughly  classified  into 
cerebral  and  algide.  The  cerebral  are  divisible  into 
hyperpyrexial,  comatose,  convulsive,  paretic,  and  so 
forth;  the  algide  into  syncopal,  choleriform,  dysenteric, 
haemoglobinuric,  etc. 

Cerebral  Forms. 

•  Hyperpyrexial.— There  can  be  little  doubt  that 
many  of  the  cases  of  sudden  death  from  hyperpyrexia 
and  coma,  usually  credited  to  what  has  been  called 
"  ardent  fever "  or  to  "  heat  apoplexy,"  are  really 
malarial.  If  careful  inquiry  be  made  into  the  ante- 
cedents of  many  of  these  cases,  a  history  of  mild 
intermittent  will  often  be  elicited  ;  or  it  will  be 
found  that  the  patient  had  been  living  in  some  highly 
malarious  locality. 

In  the  course  of  what  seemed  to  be  an  ordinary 
malarial  attack  the  body-temperature,  instead  of 
stopping  at  104°  or  105 J  Fahr.,  may  continue  to  rise 
and,  passing  107 :,  rapidly  mount  to  110°  or  even 
to  112  .  The  patient  after  a  brief  stage  of  wild 
maniacal  or,  perhaps,  muttering  delirium,  becomes 
rapidly  unconscious,  then  comatose,  and  dies  within 
a  few  hours,  or  perhaps  within  an  hour,  of  the  onset 
of  the  pernicious  symptoms. 

Comatose.— Or  the  patient,  without  hyper- 
pyrexia, the  thermometer  perhaps  not  rising  above 
104  \  or  even  lower,  may  lapse  into  coma.  The  coma 
may  pass  away  with  crisis  of  sweating ;  on  the  other 
hand,  an  asthenic  condition  may  set  in,  and  death 
from  collapse  supervene. 

Other  cerebral  forms.— Besides  these  hyper- 
pyretic  and  con\atose  conditions,  other  forms  of 
cerebral  attack  may  occur  in  the  course  of  malarial 
fevers.  Thus  there  may  be  sudden  delirium  ending 
in  coma  and,  perhaps,  death  ;  convulsive  seizures  of 
an  epileptic  or  of  a  tetanic  character,  with  or  with- 
out delirium  or  coma  ;  various  yor/zw  of  apoplectic-like 
conditions  and  of  paralysis,  complicated  it  may  l>e 
with    aphasia.     Seizures   of  this    description,  \i  xvo\» 
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fatal,  may  eventuate  in  permanent  psychical  dlsluf^ 
ttiu't's*  Temporary  debility,  or  even  complete  Jo§a,w 
memory  may  succeed  severe  malarial  infection. 

Etitfiofism  qf  cerebral  capiHarica. — These  cerebral 
attacks  are  now  explained,  and  it  appears  to  m« 
correctly  expW-'""1  **••  *k~  -mppositionj  foil  tided  on 
I'tctim!  potit-mv*-*  n,  tbat  they  depend  on 

em  holism  by  -asite  of  the  captllnriw 

of   the    varion  m   (Plate    IXj    Fii;.    I) 

involved;  in  hi  he  thermic   centres:  in 

aphasia,  Br  oca's  i  and  so  on.     By  micro- 

scopical « *x  aminat  ?rly  prepared  sections  of 

the  I  irain  in  fatal  easen,  su  plugging  of  the  vessels 

can  generally  be  readily  unnerved.  The  earlier 
students  of  malarial  mGhuwmia  had  remarked  the 
presence  of  pigment  in  the  cerebral  capillaries  in  many 
eases  of  this  description,  and  attributed  the  associated 
symptoms  to  thrombosis  by  the  pigment. 

Hula  rial  amblyopia.— In  rare  instances  a 
comatose  pernicious  attack  eventuates  in  blindness. 
The  amblyopia  is  usually  transient,  lasting  for  an 
hour  or  two  only.  On  the  other  hand,  it  may  be 
persistent  ;  in  which  case,  according  to  Poncet,  optic 
neuritis,  peripapillary  oedema,  extravasation  of  leuco- 
cytes, plugging  of  retinal  and  choroidal  vessels  by 
parasites  or  pigmented  leucocytes  and  consequent 
multiple  haemorrhages,  may  be  found  in  the  fundus. 
If  the  hemorrhages  are  minute,  they  are  discoverable 
by  the  microscope  only.  These  fundus  changes  differ 
from  those  in  quinine  amblyopia.  In  the  latter, 
depending  on  retinal  anaemia  from  toxic  spasm  of  the 
arterioles,  the  amblyopia  is  more  persistent ;  the  discs 
are  white  and  the  vessels  shrunken  ;  there  are  no 
inflammatory  symptoms;  and  central  vision  is  the 
first  to  recover.     (See  the  table  on  page  81.) 

Algide  Forms. 

The  algide  forms  of  pernicious  attack,  as  indicated 
l>y  the  name,  are  characterised  by  collapse,  extreme 
coJdness  of  the  surface  of  the  body,  and  a  tendency 
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to   fatal   syncope.     These   symptoms  usually  coexist 
with  elevated  axillary  and  rectal  temperature. 

Oastric  form.— This  may  be  associated  with, 
and  in  a  measure  dependent  on,  acute  catarrhal 
dyspeptic  trouble.  It  is  accompanied  by  severe 
epigastric  distress,  tender  retracted  abdomen,  and  in- 
cessant vomiting. 

Choleraic  form.— Malarial   attacks   are    some- 
times accompanied  by  choleraic  symptoms.    The  stools 
suddenly  become  loose,  profuse,  and  numerous.     They 
are  not  generally  so  profuse  or  colourless  as  the  rice- 
water  discharge  which  pours  from  the  patient  in  true 
cholera;    they   retain   a   certain   amount  of   biliary 
colouring,  and  may  be  mucoid  or  even  bloody.     As 
in  cholera,  the  serous  drain  may  lead  to  cramps  in 
the  limbs,   loss   of  voice,  pinched    features,   washer- 
woman's fingers,  almost  complete  suppression  of  urine, 
and,   perhaps,  to   fatal   collapse.      Such  attacks   are 
very    deceptive,    and    may    be    mistaken    for    true 
cholera.     The  high  axillary  temperature  if  present  - 
a  history  perhaps  of  recent  ague  6ts  ;  the  subsequent 
rapid  disappearance  of  choleraic   symptoms   on   the* 
appearance   of   the    hot   and    sweating   stages ;    the? 
colour  of  the  stools,  and  other  collateral  circumstances, 
usually  suffice  for  diagnosis,  particularly  if  they  are> 
supplemented  by  a  microscopical  examination  of  th© 
blood.  Although  not  usual,  recurrence  of  the  choleraic? 
symptoms  may   take  place  at  the  next  fever  period. 
A   dangerous    ty]>e   of   malarial    fever   prevalent   ir* 
the  Punjab  is  often  ushered  in  by  such  symptoms  £ 
without  the  microscope  its  true  nature  may  be  hard 
to  n  cognise. 

Dysenteric  and  litrniorrhagie  forms, — 
Another  form  of  pernicious  attack  is  characterised 
by  the  sudden  appearance  of  dysenteric  symptoms ; 
yet  another  by  severe  and  recurring  hsematemesis, 
or  by  hemorrhage  from  the  bowel  or  elsewhere. 
The  possibility  of  a  suddenly  developed  dysentery 
being  of  malarial  origin  must  therefore  be  kept  in 
view  ;  particularly   if  in  what  appears  to  be  ordinary 
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dysentery  axillary  temperature  is  found  to  be  abnor- 
mally high.     In  every  case  of  dysentery  of  this  kind, 
or  of  hemorrhage  from  stomach  or  bowel,  in  a  patient 
who    has  recently   been  exposed  to    the    chance  of 
malarial   infection,  the   possibility  of   the  symptoms 
being  an  expression  of  malarial  disease  must  never 
he     overlooked ;     an     examination    of     the     blood 
must  be  made  in  all  such  cases  before  treatment  is 
stituted. 
Syncopal    form. — In   the   preceding   types  of 
•lgide  pernicious  malarial  attack  the  dangerous  symp- 
toms mostly  show  themselves  in  the  rigor  stage  of  the 
fever.    There  is  yet  another  form  in  which  the  danger 
appears  to  depend  on  an  exaggeration  of  the  symptom 
usually  hailed  as  bringing  relief  and,  for   the  time, 
freedom  from  danger.     Thus  the  sweating  of  the  stage 
of  defervescence  may  be  excessive  and  cause  collapse, 
*hich,  if  the  patient  rise  up  suddenly  or  make  an 
undue  effort,  may  lead  to  fatal  syncope.     Weak  and 
cachectic   patients,    therefore,    should    be    warned   of 
this  possibility,  and  not  be  permitted  to  rise  suddenly, 
°r  to  exert  themselves  in  any  way  during  the  defer- 
vescence of  an  ague. 

The  pathology  of  these  various  forms  of  algidity  is  in 
aN  likelihood  of  a  very  mixed  character.  In  the  gastric, 
choleraic,  hemorrhagic  and  dysenteric  types  there  is 
probably  an  accumulation  of  parasites  in  the  vessels  of 
the  intestinal  mucosa  ;  such  accumulations  of  parasites 
have  been  described.  In  those  attacks  in  which  profuse 
Seating  is  the  dangerous  element,  the  diaphoresis  may 
<*  regarded,  at  all  events  in  part,  as  symptomatic  of 
excessive  blood  destruction — of  what  is,  in  reality, 
Univalent  to  a  sudden  and  extensive  hemorrhage  ; 
°r  it  may  be  that  it  is  only  an  excessive  reaction  to 
fhe  malarial  toxin.  The  dangerous  syncope  attend- 
ing all  types  of  algidity  is  secondary,  and  merely  an 
expression  of  collapse. 

A  practical  experience  of  these  suddenly  developed 
pernicious  fevers  of  the  tropics  teaches  that  we  should 
g2 
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never  make  light  of  any  malaria!  attack  ;  particularly 
if  it  in*  of  a  mild  irregular  character  and  imperfectly 
control ltf I  by  quinine,  and  if  small  parasites,  or  the 
crescent  form,  be  present  The  practitioner  should  ba 
on  the  alert  for  any  danger  signal— mental  aberration, 
restlessness,  peculiarity  in  behaviour,  alteration  in 
knee  reflexes,  and  other  indications  of  grave  implfca* 
tion  of  the  nervous  system.  It  further  teaches  that  the 
subjects  of  such  fevers  should  be  particularly  careful  tu 
guard  against  chills,  fatigue,  insufficient  and  uuwbolc* 
sonic  food,  atid  all  cAusfia  of  nhysiological  depression* 
The  subjects  \u  globinuric  fever,  to  fa* 

presently  rfeser  3tse  special  caution  111 

these   respects,  their  care  for    month* 

after   return  to  ,     There  seems  to  ti 

hardly    uny  dm  chills,    wettinga,  ©1 

determine  the  in*  attack  so  readily  as 

hamn globinuric  I^t  *ible,  anyone  who 

suffered    from    this  glit   not  to  return 

Africa. 
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II.KMrnSboniNUKIC   FEVEK    (BbACKWATEH    FEVER), 

There  is  one  form  of  what  is  believed  to  be 
malarial  infection  which,  though  fatally  common  in 
certain  countries,  and  though  possessing  very  alarming 
ami  distinctive  symptoms,  has  only  comparatively 
recently  been  differentiated  and  studied.  I  refer  to 
1  »il ions  hamioglobinurie  fever,  sometimes  erroneously 
called  u  lnvmaturic  fever,"  sometimes  "  blackwater 
fever." 

Jt  is  characterised  by  pyrexia — generally  ushered 
in  by  severe  rigor,  bilious  vomiting,  icterus,  haemo- 
glnbinuria,  and,  usually,  with  a  diminution  in  the 
quantity  of  urine.  These  symptoms,  in  greater  or 
less  degree,  are  practically  never  absent ;  occasionally, 
however,  in  what  might  be  called  abortive  attacks, 
the  bilious  vomiting  may  not  occur  and  the  other 
symptoms  may  be  mild  in  character. 

This  most  dangerous  disease  prevails  especially  in 
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the  more  malarial  districts  of  tropical  Africa.  It  was 
first  described  by  French  naval  surgeons  stationed  at 
Xossibe*,  a  French  settlement  off  the  north-west  coast 
of  Madagascar.  Subsequently  it  was  found  to  have 
a  more  extensive  distribution,  and  to  be  common, 
as  mentioned,  in  many  parts  of  tropical  Africa.  It 
is  also  found  in  the  hotter  regions  of  America,  in 
the  West  India  islands,  in  parts  of  the  Eastern  penin- 
sula and  archipelago,  in  the  south  of  China,  in  Assam, 
and  in  some  districts  of  India.  Until  quite  recently, 
strange  to  say,  no  Indian  writer  had  mentioned 
hemoglobinuria  as  a  feature  in  the  pyretology  of 
Hindustan  or  of  the  East.  The  disease  occurs,  but  is 
rare,  in  Southern  Europe ;  cases  are  sometimes  met 
with  in  Greece,  Italy,  and  Sardinia.  Possibly  it  has 
been  overlooked  in  many  other  places. 

There  may  be  another  explanation  for  the  singular 
silence  on  the  subject  of  hannoglobinuric  fever  of  the 
classical  writers  on  Indian  diseases ;  they  may  have 
confounded  it  with  bilious  remittent.  It  is  difficult 
to  l>elieve,  however,  that  the  large  number  of  acute 
ol>servers  who  have  studied  Indian  diseases  so  care- 
fully, and  for  so  many  years,  could  have  system- 
atically overlooked  this  striking  disease.  Possibly, 
therefore,  it  is  of  recent  introduction  into  India.  Such 
an  idea  is  countenanced  by  the  fact  that  certain 
medical  men  practising  in  Africa,  good  observers, 
declare  that  this  form  of  malaria  is  of  comparatively 
recent  introduction  there;  and,  moreover,  that  it  is 
yearly  becoming  more  common  in  that  continent. 
There  is  another  remarkable  fact  about  haemoglobin- 
uric  fever  which  would  lead  us  to  believe  that  it  is 
dependent  on  a  form  of  the  malarial  parasite,  or, 
possibly,  of  a  species  of  parasite,  peculiar  to  itself; 
and  this  is,  that  in  its  recurrences  this  fever 
often  retains  its  peculiar  characteristics  for  months 
after  the  patient  has  left  the  endemic  area  in 
which  the  germ  was  originally  acquired.  Those 
who  have  suffered  from  it  in  Africa  are  liable,  not 
only  to  malarial  attacks  of  the  ordinary  kind,  but  also 


86 


Malaria. 


to  a  recurrence  of  hsemoglobinuric  symptoms,  and 
that  for  some  little  time,  at  least  up  to  five  months, 
after  their  return  to  Europe.  They  may  even  die  of  it 

I  know  of  many  fatal 
cases  of  this  kind  occur- 
ring in  Great  Britain. 
The  first  attack  may 
take  place  in  Europe. 
Such  a  case  I  have 
seen;  the  patient,  al- 
though he  had  had  fever 
in  Africa,  had  no  htemo- 
globinuric  symptoms 
until  three  months 
after  his  return  to 
England. 

The  European  resi- 
dent in  tropical  Africa 
regards  three,  or  four, 
or  more  attacks  of  ma- 
larial fever  as  a  regular 
feature  in  his  annus 
medicus.  Some  of  these 
attacks  are  of  little 
gravity ;  others  may  be 
severe  and  inconvenient. 
On  the  whole,  these 
attacks  are  not  very 
much  dreaded.  When 
ha?moglobinuric  symp- 
toms declare  themselves, 
however,  such  fevers  are 
invariably  regarded,  and 
very  properly  so,  with 
the  utmost  appre- 
hension; for  not  only 
arc  they  dangerous  in  themselves — at  least  one  in 
every  three  or  four  proving  fatal — but,  even  if 
lvcowrcd  from,  they  leave  the  patient  intensely 
aniemie,  with  damaged  kidneys  perhaps,  and  strongly 
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predisposed  to  a  recurrence  of  similar  attacks,  to  one 
of  which  be  will  probably  succumb. 

Haemoglobinuric  fever  is  not  very  common  during 
tbe  first  year  of  residence 
in  Africa,  though,  in  rare 
instances,  it  does  occur 
even  as  early  as  the 
second  or  third  month. 
It  is  usually  after  a  year 
or  two  of  malarial  satura- 
tion, and  after  many 
attacks  of  an  ordinary 
character,  that  it  shows 
itself. 

It  would  appear 
from  statistics  prepared 
from  certain  returns  re- 
garding the  white  em- 
ployees of  the  Congo 
Free  State,  and  from 
the  evidence  collated  by 
other  writers,  that  the 
third  year  of  residence 
is  the  one  most  liable 
to  this  disease.  Longer 
residence  with  immunity 
seems  to  imply  in  the 
European  special  resist- 
ing powers  as  against 
tbe  diseases  of  Africa, 
and  special  suitability 
for  the  African  climate. 
On  the  other  hand,  many 
think  that  length  of 
residence  has  no  in- 
fluence as  regards  black- 
water  fever  ;  they  think  that  the  susceptible  get  it 
whether  in  robust  or  indifferent  health,  whether 
newly  arrived  or  long  resident.  Native  Africans, 
though  subject  enough   to  intermittent^,  enjoy   a  re- 
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lative  immunity  from  hsemoglobinuric  attacks.  This 
is  not  absolute,  however;  Easmon,  Eyles,  Quartey- 
Papafio,  and  others,  have  recorded  cases  of  the  disease 
in  natives.  Many  of  the  Chinese  labourers  on  the 
Congo  railway  died  of  htemoglobinuric  fever. 

Symptoms, — A  European,  who  has  been  subject  to 
occasional  attacks  of  malarial  fever  which  hitherto 
have  been  more  or  less  successfully  controlled  by 
quinine,  has  a  recurrence  of  what  at  first  appears 
to  be  the  familiar  symptoms,  although  frequently 
patients  say  that  these  early  symptoms  are  not  quite 
like  those  of  their  ordinary  fevers.  A  slight  or,  more 
generally,  a  very  severe  rigor  is  followed  by 
intermitting,  or  remitting,  or  irregular  fever,  with 
marked  bilious  symptoms.  Earlier  or  later  in  the 
attack,  usually  during  rigor,  he  becomes  conscious 
of  aching,  perhaps  severe  pain,  in  the  loins, 
in  the  region  of  the  liver,  and  over  the  bladder ;  in 
exceptional  instances  these  local  pains  are  absent. 
In  consequence  of  a  somewhat  urgent  desire  he  passes 
water,  when  he  is  astonished  to  see  that  his  urine  has 
become  very  dark  in  colour,  perhaps  malaga-coloured, 
or  possibly  almost  black.  The  fever  continues,  though 
not  necessarily  very  high.  Very  likely  he  suffers 
from  epigastric  pain  and  distress,  bilious  vomiting  to 
an  unusual  extent,  and,  it  may  be,  bilious  diarrhoea ; 
or  lie  may  be  constipated.  The  pain  in  the  loins 
ami  the  liver-ache  continue,  and  the  urine  becomes  " 
darker  and  darker.  By-and-by  the  sufferer  breaks 
into  a  profuse  sweat  and  the  fever  gradually  subsides. 
(Fig.  L'O.)  The  urine,  which  hitherto  had  been  some- 
what scanty,  now  flows  more  freely  ;  and,  after  passing 
through  various  paling  shades,  from  dark  brown  to 
sherry  red,  becomes  once  more  natural  in  appearance. 
Coincidently  with  the  appearance  of  the  dark  colour 
in  the  urine,  or  even  before  this  has  been  remarked, 
the  skin  and  sclera*  rapidly  acquire  a  deep  saffron- 
yellow  tint.  This  icteric  condition  persists  and  even 
deepens  during  the  progress  of  the  fever,  continuing 
for   several   days   to   be   a   striking   feature   in    the 
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symptoms.  When  the  fever  subsides,  the  patient  is 
conscious  of  a  feeling  of  intense  weakness  from  which 
he  recovers  bub  slowly.  Fever  may  recur  next  day, 
or  for  several  days ;  or  it  may  cease ;  or  it  may  be 
remittent,  or  almost  continued  in  type.  The  hemo- 
globinuria may  recur  with  each  rise  of  temperature ; 
or  there  may  be  only  one  or  two  outbursts ;  it  may 
continue  for  an  hour  or  two  only ;  or  it  may  persist 
off  and  on  for  several  days  or  even  weeks. 

In  the  more  severe  forms  of  hemoglobinuric  fever 
there  is  usually  a  very  great  amount  of  bilious  vomit- 
ing, of  intense  epigastric  distress,  and  of  severe  liver- 
and  loin -ache.  The  urine  may  continue  copious  and 
very  dark  in  colour ;  or,  continuing  haemoglobinous, 
it  may  gradually  get  more  and  more  scanty,  acquiring 
a  gummy  consistence,  a  few  drops  only  being  passed 
at  a  time.     Finally,  it  may  be  completely  suppressed. 

In  severe  cases  death  is  the  rule.  It  appears  to  be 
brought  about  in  one  of  three  or  four  ways.  The  fever 
may  assume  the  typho-adynamic  type  ;  or  suddenly- 
developed  pernicious  cerebral,  hyperpyrexial  (Fig.  30), 
or  algide  symptoms  may  supervene.  In  other  cases 
the  symptoms  may  be  like  those  consequent  on  sudden 
and  profuse  hemorrhage — jactitation,  sweating,  sigh- 
ing, syncope.  Or  it  may  be  that  suppression  of 
urine,  persisting  for  several  days,  terminates,  as  cases 
of  suppression  usually  do,  in  sudden  syncope  or  con- 
vulsions and  coma.  Or,  more  rarely,  nephritis  may 
ensue  and  the  patient  die  from  uremic  trouble  three 
or  four  weeks  after  all  signs  of  hemoglobinuria  and 
fever  have  disappeared. 

Recently  I  saw  in  London  a  case  in  which  the 
fatal  issue  appeared  to  have  been  brought  about  by 
persistent  hiccough,  hepatitis,  and  vomiting  of 
blood. 

Such  is  a  brief  and  imperfect  sketch  of  the 
symptoms  of  this,  the  most  important  of  the  African 
fevers.  It  is  a  disease  which,  as  this  continent 
becomes  more  opened  up  and  more  frequented  by 
Europeans,  is  bound  to  occupy  a  greater  amount  of 
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attention  from  medical  writers  than  it  has  hitherto 
done. 

The   urine. — If  the   characteristic    dark    brown, 
generally  acid,  urine  of  a  haemoglobinuric    case  be 
stood  for  some  time  in  a  urine  glass,  it  will  separate 
into   two   well-marked  layers  :    an  upper  of  a  clear 
though  very   dark    port- wine   tint,    and   a    lower — 
perhaps  amounting  to  one-half  or  one- third  of  the 
entire  bulk — of  a   somewhat  brownish  grey  colour, 
and   consisting   of  a   sediment   in    which    an    enor- 
mous number  of  hyaline  and  haemoglobin  tube  casts 
are   to   be   found,   together   with   a   large   quantity 
of  brownish   granular  material.     Epithelium  is   also* 
met  with.    Blood  corpuscles  may  be  entirely  absent*. 
or  very  few  in  number.     With  the  haemoglobin  there? 
is  also  an  escape  of  the  serum -globulin  of  the  blood, 
for  the  urine,  in  many  cases,  turns  almost  solid   on. 
boiling ;  the  coagulum  so  formed  carries  down  with- 
it    as    it    subsides     the    dissolved    and     suspended 
haemoglobin,  leaving  a  pale  yellow  supernatant  urine. 
For  some  days  after  the  urine  has  regained  a  normal 
appearance  it  will  still    contain  albumin,   though  in 
gradually  diminishing  amount.     Spectroscopic  exami- 
nation gives  the  characteristic  bands  of  haemoglobin, 
sometimes  those  of  met  haemoglobin. 

The  kidneys. — If  the  kidneys  of  a  fatal  case  are 
examined  at  an  early  stage  of  the  disease,  they  are 
seen  to  be  enlarged  and  congested,  the  tubules  blocked 
with  haemoglobin  infarcts,  the  cells  laden  with  yellow 
pigment  grains,  and  the  capillaries  most  probably  with 
black  malarial  pigment.  If  the  case  survive  for  three 
or  four  weeks  and  then  die  of  uraemia,  the  appearances 
are  those  of  large  white  kidney. 

The  liver  is  enlarged,  soft,  of  a  dark  yellow  colour. 
Microscopically  it  reveals  evidence  of  cloudy  swelling 
with  a  large  amount  of  yellow  pigment  in  the  liver 
cells.      Melanin  may  or  may  not  be  present. 

The  parasite. — The  parasitology  of  haemoglobinuric 
fever  has  not  been  worked  at  sufficiently  to  justify 
an  expression  of  opinion  as  to  its  exact  nature.  Malaria 
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parasites  have  been  found  in  the  blood  and  organs ; 
but  their  specific  characters,  in  many  instances,  have 
not  been  accurately  determined ;  further  than  that,  as  a 
role,  they  are  small,  non-pigmented,  and  rarely  sporu- 
late  in  the  peripheral  blood,  belonging,  doubtless,  to 
wme  form  of  the  crescent-forming  malignant  type. 
In  one  instance,  slides  from  which  came  under  my 
notice,  a  mixed  infection  of  small  parasites  and  be- 
nign tertian  parasites,  the  latter  predominating,  was 
present.  Considering  the  peculiar  clinical  manifes- 
tations, and  the  facts  of  geographical  distribution,  it 
^sms  not  unlikely  that  the  parasite  of  haemoglo- 
hinuric  fever  is  specifically  different  from  the  malaria 
Pwasites  usually  met  with  in  Europe  and,  perhaps,  in 
India.  Sambon's  suggestion  that  it  may  be  allied  to 
'irogoma  bigeminum  of  the  haemoglobinuric  fever  of 
ttttle  deserves  consideration.  It  by  no  means  follows 
that  any  given  parasite  found  in  the  blood  of  a  luemo- 
g'obinuric  case  is  the  cause  of  the  disease.  Thus  we 
mQ8t  expect  that  the  ordinary  malaria  parasites  may 
be  met  with,  and,  indeed,  are  likely  to  be  met  with,  in 
a  population  so  universally  infected  with  malaria  as 
that  of  the  unhealthy  regions  of  Africa  ;  and  this  more 
especially  if  the  patient's  resistance  is  lowered  by 
some  other  and  concurrent  infection.  The  conclusion, 
so  apt  to  be  jumped  at,  that  such  malaria  parasites  are 
the  cause  of  the  concurrent  disease,  is  not  justified  on 
this  evidence  alone. 

It  is  a  striking  fact  that  the  malaria  parasites, 
which  may  be  present  before  and  at  the  outset  of 
a  memoglobinuric  attack,  generally  disappear  from 
the  blood  during  the  progress  of  the  hemoglobinuria, 
and  that  without  quinine ;  and,  further,  that  a 
haemoglobinuria  may  terminate  for  good  a  chronic 
malarial  infection.  Hemoglobinuria  or,  rather,  the 
sudden  destruction  of  all  the  parasite-infected  cor- 
puscles, and  consequently  of  the  included  parasites, 
would  seem  therefore  to  be  a  method  of  spontaneous 
cure  of  a  malarial  infection. 
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CHAPTER   IV. 


M  \!  AKIA  :    MORBID   AS  ATOM  Y   AND   PATHOLOGY, 

Thf  blood  in  malaria.— As  the  malaria  parasite 
is  a  1  'l<xu I  parasite,  we  naturally  expect  that  the  primary 
e  fleet  of  its  presence  will  be  exercised  on,  and  mani- 
fested in,  the  blood  ;  and  as  the  parasite  lives  in  and 
at  the  expense  of  the  corpuscles,  destroying  a  certain 
proportion  of  them — in  fact,  all  those  attacked — w* 
look,  in  the  first  instance,  for  a  corresponding  ili- 
mi i nit  ion  in  the  number  of  the  corpuscles  —  an 
oli^oevtliajmia. 

gly,  when   in  mala 


curately  the  corpuscular 
o  find  a  decided.  oll_ 
but  we  find  a  degree  < 
ss  of  anything  we  might 
ounted  for  by,  or  is 
oportion  of  corpuscle 
raed  by  the  parasite 
nger  blood—peripheral 
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disease  we  come  to  m„ 
richness    of  the  blood, 
evtliM-inia  ;  and,  not  oni 
oligocythemia  greatly  in 
expect,   or  which  can  W 
correspondence    with,    the 
attacked     and    directly    co« 
judging  by  what  we  see  in 

blood.  If,  for  example,  every  hundredth  corpuscle 
contains  a  parasite  wo  might  look  for  something  like 
a  quotidian,  tertian,  or  quartan  1  per  cent,  reduction 
in  the  total  number  of  blood  corpuscles;  if  every 
twentieth  corpuscle  contains  a  parasite — a  very  high 
and  unusual  proportion — we  might  look  for  a  similarly- 
timed  ">  per  cent,  reduction. 

Now  this  is  an  amount  of  haemolysis  which  should 
be  easily  compensated  by  the  latent  physiological 
ha-mogenetic  margin,  and  which  one  would  not 
expect  to  show  as  a  definite  anaemia,  or  to  show 
only  after  the  recurring  drain  had  been  kept  up  for 
some  considerable  time.  But  what  are  the  clinical 
facts  i  One  or  two  paroxysms  only,  of  some  mala- 
ria]   fevers,   may    be    immediately    followed    by    an 
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anemia  so  pronounced  as  to  be  discernible  to  the  eye 
in  the  intense  pallor  of  the  skin  and  visible  mucous 
surfaces.  On  counting  the  corpuscles  in  such  a  case 
*e  note  a  regular  drop  in  their  number  of  from  5  to 
10  per  cent,  per  paroxysm.  Often,  after  a  single 
paroxysm  of  some  pernicious  fever,  as  many  as  half  a 
million,  or  even  one  million,  corpuscles  per  c.mm.  drop 
out  of  the  normal  hve  millions ;  and  this  reduction 
may  go  on,  as  paroxysm  follows  paroxysm,  until 
the  corpuscular  richness  has  fallen  to  one  million,  or 
even  less. 

Diminished  hcemoglobin  value  of  corpuscles. — Not 
0|»ly  is  there  in  many,  in  fact  in  most,  cases  of 
malarial  disease  a  pronounced  oligocythemia,  but 
there  is,  in  addition,  a  marked  diminution  in  the 
hemoglobin  value  of  the  surviving  corpuscles ;  it 
may  fall  10,  20,  or  even  as  much  as  50  per  cent. 

Diminished  amount  of  blood. — And  not  only  is 
there  this  marked  diminution  in  the  proportion  of 
the  corpuscles  to  the  bulk  of  the  blood  and  in  their 
hemoglobin  value,  but  there  is,  furthermore,  in  all 
malarial  conditions  of  any  considerable  standing,  a 
barked  diminution  in  the  volume  of  blood.  Thus  it 
°°ines  that  at  the  post  mortem  examination  of  such  a 
case  we  do  not  always  meet  with  that  congestion  of 
the  Qrgans  which  Is  so  usual  a  feature  in  most  specific 
fevers.  On  the  contrary,  although  in  quite  recent 
cases  visceral  congestion  may  be  marked  enough,  if 
a  malarial  fever  has  been  of  any  considerable?  dura- 
tion, the  venous  system,  with  the  exception  of  that 
appertaining  to  the  spleen,  liver,  and  portal  system 
generally,  may  be  markedly  empty.  And  thus  it 
is  that  often,  when  we  would  make  a  preparation 
of  blood  from  the  living  malarial  patient,  we  may 
find  that  not  only  is  the  blood  lakey,  thin,  and 
watery,  but  that  it  does  not  flow  freely  from  the 
pricked  finger. 

Destruction  and  reparation  of  blood  injirst  attacks 
awf  in  relapses. — There  appears  to  be  no  very  definite 
or  manifest  law  governing  the  degree,  progress,  and 
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quality  of  the  antenna  of  malarial  disease.  On  the 
whole,  and  as  rough  general  rules,  it  may  be  hud 
down  that  in  any  given  case  the  anaemia  is  in  prrv 
portion  to  the  severity  of  the  febrile  attacks  ;  that, 
although  the  loss  of  corpuscles  following  first  fittack* 

is    usually    v£ — ' — ■    Al"-  loss   is   rapidly   made 

good  ;  that,  al  (the  loss  of  corpuscle 

is  less  than  in  tendency  to  repamti 

is  also  less.    { 

illorhid    a  -i&copic* — If    the 

of    a    patient    1  u    tJi-e   course   of    an 

acute  attack  of  &  be  dissected,  certain 

appearances  are  geiicr  L     In  the  first  place, 

and  invariably,  the  ay/tern  enlarged — often  very 
much  enlarged  ;  its  surface  is  dark — black  some- 
times; what  is  called  pigmented.  On  section,  the 
gland  tissue  is  also  found  to  be  dark.  Generally  the 
parenchyma  of  the  organ  is  so  much  softened  as  to  be 
almost  diffluent,  so  that  the  tarry  pulp  can  sometimes 
he  washed  away  by  quite  a  gentle  stream  of  water. 
The  //>•'/*,  too,  is  softened,  congested,  enlarged,  and 
pigmented.  The  vessels  of  the  pia  mater  and  brain 
cnrff.r  are  full,  and  the  grey  matter  may  present  a 
peculiar  leaden  hue.  The  marrow  of  the  spongy  bones, 
such  as  the  sternum  and  the  bodies  of  the  vertebrae, 
is  also  dark  and  congested;  and  a  similar  state  of 
pigmentation  and  perhaps  congestion  may  be  dis- 
covered in  the  hi  rigs,  all  men  tary  canal9  and  kidneys. 

Microscopic  :  Malarial  pigmentation. — The  pig- 
mentation  referred  to  is  pathognomonic  of  malaria. 
( >n  submitting  malarial  blood  from  any  part  of  the 
body  to  microscopical  examination,  it  will  be  found 
to  contain  grains  of  black  pigment.  Particularly  is 
this  the  case  with  blood  from  the  organs  just  men- 
tioned ;  their  microscopical  sections  will  show  (Plate 
IT.,  Figs.  2,  3,  4),  more  or  less  thickly  distributed 
in  the  blood,  and  within  the  cells  of  the  endothelium 
of  the  arterioles  and  capillaries,  minute  grains,  or 
actual  blocks,  of  the  same  intensely  black  substance. 
For  the  most  part  these  pigment  grains  are  enclosed 
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in  leucocyte-like  bodies  which  are  either  clinging  to 
the  walls  or  lying  loose  in  the  lumen  of  the  vessels. 
Here  and  there  the  pigmented  bodies  may  be  so 
aggregated  together  that  they  form  veritable  thrombi 
and  occlude  the  vessels.  It  is  possible  that  many  of 
these  bodies  are  not  pigmented  leucocytes,  but  are 
really  dead  and  breaking-down  parasites;  for  if  the 
preparations  were  made  within  two  or  three  hours  of 
death — that  is  to  say,  when  the  tissues  were  quite  fresh 
— it  may  be  possible  to  see  that  the  capillaries  of  some 
of  the  organs  are  full  not  only  of  pigment  but  also  of 
parasites,  a  very  large  proportion  of  the  blood  cor- 
puscles containing  them.  Particularly  is  this  the 
case  with  the  spleen  and  bone  marrow ;  often,  too, 
with  the  brain,  liver,  epiploon,  and  intestinal  mucosa. 
The  spleen  and  bone  marrow  are  further  distinguished 
from  the  other  organs  mentioned  by  the  position  in 
which  the  pigment  occurs  in  them.  In  all  organs  the 
pigment  is  found  in  the  blood- vessels,  but  only  in 
these  two  organs  is  it  found  in  the  cells  of  the  paren- 
chyma as  well,  and  outside  and  away  from  the  blood- 
vessels. This  extravascular  pigment  is  either  free,  or 
it  lies  in  the  large  cells  characteristic  of  these  organs, 
or  in  the  small  cells  of  the  parenchyma. 

Nature  and  source  of  malarial  pigment. — In  colour, 
in  structure,  and  in  chemical  reaction  this  pigment 
corresponds  exactly  with  the  pigment  already  described 
as  forming  so  prominent  a  feature  in  the  malaria  para- 
site itself.  Like  this,  it  is  insoluble  even  in  strong 
acids ;  it  is  altered  by  potash,  and  is  entirely  and 
rapidly  dissolved  by  ammonium  sulphide.  In  recent 
infections  it  occurs  as  minute  dust- like  grains ;  in  in- 
fections of  some  standing  as  coarser  particles,  or  as 
agglomerations  of  these  into  irregular,  mamillated 
lumps.  So  far  as  the  circulation  is  concerned,  such  a 
pigment  is  found  in  no  other  disease  whatever.  As 
an  extravascular  pathological  product  it  is  found  in 
certain  melanotic  tumours;  but  only  in  the  cells  of 
the  tumour,  never  in  the  blood-vessels.  Pigments  of 
several  kinds  are  found  in  old  blood  clots ;  but  auc\\ 
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pigments  are  manifestly  different,  from  that  of  malartfi-? 
am  J   yield  very  different  chemical   reactions*     Intra- 
vascular   black     pigment,    therefore,    is    absolute!/ 
pathognomonic  of  malaria,*     Because  of  its  physic** 
diameters,    aiitl    of    the    circumstances   in    which   if 
(Hvtirs,    it   fWAw  with  mnfidmiee  be  regarded  as 
specific  pn>  ►parasite  itself, 

Stmrct  i  th*  p-if/meritftt  ha 

If  further  uired  of  tlie  identity  4 

tlie    niirapa  ind   that  found   in   the 

tissue,  it  -w  r  a  study  of  the  futc  i  * 

tin*  pigment  ^  ps  set  free  in  the  blood 

on  Hi.   Incakhij  minting  parasite. 

If  nudarial   ,  during  the  rigor   and 

oavh  ^uges  of  acute  atiacas,  and  even  at  other  tim*«, 
be  k^tamined,  leucocytes  carrying  grains  or  even 
U<*ekK  of  block  pigment  will  be  encountered  fre- 
.pu'TtUy.  If  the  observer  he  fortunate  and  perse* 
\<Mnsj  nt*  ■%*" ill  sometimes  actually  see  whence  this 
pigment  ifl  derived  ;  he  may  even  detect  the  ieucc- 
r\h*  In  tlie  net  of  taking  it  up.  He  may  see  the 
li-Tiirut  sW  free  in  the  liquor  sanguinis  by  the  falling 
to  pirns  irf  a  aporulating  parasite;  and  he  may 
tli.  i-  fyf#  it  phagocyte  creep  across  the  field  of  the 
inivt'iixCOpe  and  slowly  engulf  the  little  block.  This 
undoubtedly  i«  i%  principal  source  of  the  pigment  in 
tin  it'tioooytee,  Other,  though  possibly  less  import- 
an  I,  -mirccs,  wre  the  effete  gametes,  and,  especially 
in  I  hi'  large  cells  of  the  spleen,  necrosed  parasite- 
con  Liming  red  blood  corpuscles. 

PhiKUH'f/tosis  in  the  spleen. — The  evidence  of  phago- 
cytosis in  the  spleen  in  malaria  is  very  remarkable. 
Not  only  are  large  and  small  masses  of  pigment 
included  in  the  macrophages,  in  the  smaller  cells, 
and  in  the  endothelium,  but  entire  blood  corpuscles, 
sometimes  as  many  as  eight  or  nine,  mostly  containing 
parasites,  besides   free   parasites,  free   pigment,  and 

*  The  pigment-like  dot  occurring  in  a  large  proportion  of  the 
lymphocytes  in  normal  blood  (see  p.  43),  must  not  b$  ©<Hfc» 
founded  with  malarial  pigment. 
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fragmented  hemoglobin,  are  frequently  to  be  seen  in 
one  and  the  same  phagocyte.  Sometimes  one  pigment- 
laden  phagocyte  may  be  seen  included  in  another 
phagocyte,  and  these  perhaps  in  a  third 

Blood  of  the  splenic  vein  and  liver. — Of  all  the 
vessels  of  the  body  the  splenic  vein  is  that  in  which 
malarial  pigment  is  most  abundant.  Whereas  in  other 
vessels  it  is  found  to  be  included  in  ordinary  leucocytes, 
in  this  vessel  it  is  included,  not  only  in  the  leucocytes, 
but  also  in  certain  large  white  cells  identical  with 
those  occurring  in  the  spleen,  and,  doubtless,  of  splenic 
origin  also.  Similar  cells  may  be  found  in  the 
capillaries  of  the  liver,  rarely,  however,  in  the  blood 
beyond  this  organ ;  that  is  to  say,  they  are  filtered 
out  by  the  liver  from  the  blood  carried  to  it  by  the 
splenic  vein.  An  additional  reason  for  the  abundance 
°f  pigment  in  the  splenic  vein  is,  that  not  only  is  the 
tyleen  the  physiological  destination  of  many  of  the 
P»gment-laden  leucocytes  and  effete  parasite- infested 
corpuscles,  but  it  is  likewise  a  favourite  nursery  for 
the  }*rasite.  In  fact,  the  parasite  is  present  in 
to's  organ  in  greater  profusion  than  elsewhere.  Hence 
"  U  that  the  splenic  vein,  coming  direct  from  a  rich 
breeding-  aud  dumping-ground,  contains  a  large 
Bomber  of  pigment-laden  leucocytes. 

Extravascular  pigment. — In  the  early  stages  of 
na*l*rial  disease,  except  in  the  case  of  the  spleen  and 
tone  marrow,  the  pigment  is  entirely  con  lined  to  the 
lumen  of  the  vessels  and  to  their  endothelium.  But  if 
*e  examine  tissues  from  a  case  which  has  died  at  a 
kte  period  of  the  disease,  the  pigment  may  then  be 
found,  not  only  in  the  endothelium,  but  also  in  the 
w*Us  of  the  vessels,  and  even  in  the  perivascular 
lymph  spaces,  whence,  it  may  be  inferred,  it  is 
subsequently  carried  to  the  lymphatic  glands  to  be 
finally  dealt  with  and  broken  up.  As  encouraging 
toU  view  about  the  ultimate  fate  of  the  malaria 
Pigment,  Kelsch  has  pointed  out  the  significant  fact 
tbat  the  lymphatic  glands  in  the  hilum  of  the  liver 
•**  always  markedly  pigmented  in  old-standing 
h2 
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inalarials  ;  a  fact  evidently  referrible  to  the  < 
of  1  he  large  quantities  of  pigment  wliich,  as  we  hav 
seen,  tiie    liver  filters  out,  more  especially  from  th 
splenic  portion  of  the  portal  stream* 

/  V     -    jut  rts    r.rjJftnt    if  hi  tit  rial   pigmentation  awdf 
fJiffocif(h(pmi~      frL'    *— *-     "lst,    mentioned    exphiit 
tile    origin    *■  malarial     pigtuentulioA 

and  also,  in  e  oligocythemia  of  lh« 

malarial  stat  ed  out,  is  only  partially 

accounted  foi  ion  of  corpuscle*  by 

parasite   in  t,  illation    as    represented 

liy   tinge r  bleu  that  what    is  seen  in 

finger   Hood  does  -,  But    anything    like   the 

aggregate  mortality  g^,,  on  among  the  W 
pusrios.  from  direct  destruction.  The  principal 
purl  of  the  malarial  drama  is  played  out  in  the 
s| ill 'i*m  liver,  hone  marrow,  brain,  etc.,  and  not  in 
the  g< j i  icra  1  c i i*c ul ation.  Wh at  is  seen  in  fi nger  blood 
is  hut  an  overflow,  as  it  wereT  of  the  greater  drama 
going  forward  in  the  viscera. 

Til*  yellow  pigment. — Although  the  black 
pigment  is  so  prominent  a  feature  hi  malaria,  it  is  not 
l  In  only  pigment  of  a  pathological  nature  originating 
in  Urn  action  of  the  parasite  on  the  blood  celK 
Tlir  Mark  pigment  is  a  pathognomonic  and  interesting 
feature  ;  but,  apart  from  this,  it  does  not  appear  to 
hi'  of  rtuy  really  very  great  pathological  importance* 
It  dm  s  not  seem  to  act  as  a  poison,  or  irritant^  or  as 
n  cause  of  degeneration  of  tissue*  any  more  than  a 
few  grains:  of  lampblack  would  ,  if  so  much.  It  is 
otherwise,  however,  with  the  pigment  wnicn  jveiscn 
and  Kiener  have  so  carefully  described,  and  which 
they  call  the  "pigment  ochre." 

1  f  the  tissues  of  a  patient  who  has  recently  died 
from  a  pernicious  malarial  attack  are  examined  with  a 
high  power,  there  will  be  found  (Plate  II.,  Figs.  3,  4), 
in  addition  to  the  black  pigment  already  described 
as  lying  in  the  vessels,  another  pigment — a  yellow 
pigment  -incorporated  as  little  granules,  or  even  as 
larger  grains,  in  the  protoplasm  of  the  cells  constitute 


The   Yellow  Pigment.  ioi 

ing  the  parenchyma  of  most  of  the  organs  and  tissues 
of  the  body. 

The  yellow  pigment  not  peculiar  to  malaria. — This 
pigment  is  not  peculiar  to  malaria.  It  is  found  in 
other  diseases  and  conditions,  particularly  in  those 
associated  with  extensive  and  rapid  liberation  of 
hemoglobin  from  the  blood  corpuscles.  Thus  it  is 
found  in  paroxysmal  hemoglobinuria,  in  pernicious 
anemia,  in  extensive  burns,  in  poisoning  by  pyro- 
gallic  acid,  potassium  chlorate,  arseniate  of  hydrogen, 
&nd  many  other  toxic  agents.  It  has  peculiar  chemical 
properties,  being  equally  insoluble  in  acids,  in  alkalies, 
*nd  in  alcohol.  At  first,  when  freshly  deposited,  it 
gives  no  evidence,  under  the  usual  micro-chemical 
tests,  of  containing  iron ;  after  it  has  been  in  the 
tissues  for  some  time  it  appears  to  be  altered  in 
character  in  this  respect,  and  it  then  gives  a  ferrous 
reaction  with  ammonium  sulphide,  and  with  the 
double  cyanide  of  iron  and  potassium. 

Polycholia  and  Jtepmoglobirutmia. — Under  ordinary 
conditions  of  physiological  waste  the  products  of 
the  effete  blood  corpuscles  are  converted  into  bile 
pigment,  and  so  got  rid  of.  Up  to  a  certain  degree 
°f  pathological  hsemoglobinaemia  the  liver  can  deal 
to  a  similar  way  with  free  haemoglobin ;  so  it  conies 
foout  that,  when  this  substance  is  free  in  the  blood 
m  unusual  abundance,  the  secretion  and  flow  of 
°de  become  correspondingly  increased.  If  this  flow 
°f  bile  be  excessive  it  gives  rise  to  what  are  called 
"bilious  symptoms" — bilious  vomiting,  bilious  diar- 
^o*!  symptoms  which  are  so  common  in  malarial 
disease,  'particularly  in  that  variety  known  as  "  bilious 
remittent."  Thus  polycholia  is  a  constant  and  often 
^nt  feature  in  most  malarial  fevers,  and  is  good 
evidencc  that  in  malarial  infections  there  is  a  sur- 
fharge  of  the  blood  with  free  haemoglobin.  It  is  not 
^probable,  although  this  point  is  disputed,  that  the 
yellowness  of  the  skin  and  sclene  observed  in  these 
fever*  is  due  to  tinting  by  free  haemoglobin,  to  a 
kemoglobinaemia   in   fact,    and  not,  as  is  popularly 
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belie      I,  to  biliousness   or   cboheniia    from   bile  a<> 
sorption. 

Thr  tftpftoiff  pigment  is  d^pottittd  in  excentiw  h< 
(jloh'nitnnia. — As  in  those,  other  conditions  referral  to 
as    Ihmult   attended    by    rapid     hwmolysi*,    in 
malarial   fevers  in  which  there  m  great  and  smldfli 
liberation   of  hemoglobin  which  tlie  liver  cannot  t1 
i'ihv  (It'iil   vvitb,  pending  its  transform a titm  into  bite 
pVUintiit   the    liberated  haemoglobin    i»    token  up  ty 
the    protoplasm  of  the  cells  of  the  different 
and  organs  of  the  body  and  precipitated  in  them  in* 
slight  h  alter*  TOO  up  in  fact^  wailJiif 

to  1).   wi.rked*  at  by  the,  for  the  tintt? 

1m  in:      overtax*  ?   yellow    pigment,    tli* 

"pigment    *K5hrt*  and   Kiener,    is,   in  i 

probability,  thii  iu*juoglobiiL 

(trrtit  r<rw$$ 

i/luht ' unt'itt,^-, Pfcoi  ttton  of  hiemoglobin  go 

h.vom!  ihts,  h&  Uh  \  too  suddenly  effects! 

for  thr  excretory  p  ie  liver  and  the  storage 

capai  it v  of  the  tissues,  mi.  the  haemoglobin,  li 
altered  in  com  j  k>s  it  ton,  seeks  a  more  speedy  way  of 
«M\ip.  Iiy  the  kidneys,  and  hemoglobinuria  is  pro- 
dueejl,  Ellis  is  what  in  found  in  ordinary  paroxysms! 
lia'in  i-]ohmiirm,  and  in  toxic  haemoglobin  urin  ;  and 
in  this  way  we  may  account  for  the  peculiar  features 
i>i  that  most  dangerous  type  of  malarial  (if  it  be 
malarial)  poisoning,  "bilious  hamioglobinuric  fever." 

lla-nioylobintvmia  ;  how  produced. — How,  it  may 
be  asked,  does  the  malarial  parasite  give  rise  to 
hamioglobinwniia  1  The  enormous  quantities  of 
haemoglobin  free  in  the  blood,  deposited  in  the 
tissues,  escaping  in  the  urine,  or  elaborated  as  bile 
pigment,  surely  cannot  be  derived  solely  from  the 
remains  of  the  corpuscles  invaded  by  the  parasite; 
for  these  invaded  corpuscles  are  almost  entirely 
eaten  up,  and  the  hemoglobin  they  once  contained 
has  been  nearly  entirely  assimilated  by  the  parasite 
and  transformed  into  its  proper  tissue  and  into 
melanin. 
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It  has  already  been  pointed  out  that  htemo- 
globinometric  observations  show  that  in  the  sur- 
viving and  non-infected  corpuscles  there  is  a  pro- 
nounced de6ciency  of  haemoglobin.  May  it  not  be 
that  part  at  least  of  the  free  haemoglobin  is  derived 
from  these  corpuscles  ?  May  it  not  be  that  at  a 
particular  stage  in  all  malarial  fevers,  at  the  stage 
of  rigor  (which,  as  has  been  explained,  corresponds 
in  time  to  the  breaking  down  of  the  sporulating 
parasite),  there  is  a  sudden  liberation  of  some 
hjemoglobin-dissolving  substance  which  hitherto  had 
subserved  the  parasite  during  its  growth  as  a  sort  of 
digestive  agent,  aiding  it  in  the  assimilation  of  the 
contents  of  the  blood  corpuscle  ?  May  it  not  be  that 
on  the  breaking  down  of  the  sporulating  parasite 
this  substance  is  set  free  in  the  circulation,  and  that, 
being  there,  retaining  its  digestive  properties,  it 
continues  to  act  as  a  haemoglobin  solvent,  and  so 
dissolves  out  a  proportion  of  the  haemoglobin  from 
the  otherwise  healthy  corpuscles  ? 

Size  and  shape  of  the  blood  corpuscles. — On  the 
whole,  in  malaria,  as  in  most  anaemic  conditions,  the 
corpuscles  are  larger  than  normal — particularly  those 
attacked  by  the  parasite,  especially  the  tertian  para- 
site. Occasionally  we  come  across  genuine  megalo- 
cytes ;  and,  not  unfrequently,  certain  very  minute, 
darkly -coloured  spherical  corpuscles,  which  may  be 
nucleated  and  of  embryonic  type.  There  may  also 
be  marked  irregularity  of  outline  in  many  of  the 
corpuscles,  and  an  indisposition  to  form  rouleaux. 

Poikilocytosis  in  hctmoglobinuric  fever. — The  most 
striking  display  of  blood  destruction  by  the  malarial 
poison  is  to  be  seen  in  cases  of  hsemoglobinurie  fever 
during  the  early  stage,  I  once  had  an  opportunity  of 
examining  the  blood  in  such  a  case.  There  did  not 
seem  to  be  a  sound  corpuscle  in  the  patient's  body  ; 
nearly  all  were  mis-shapen,  tailed,  buckled,  shrivelled, 
or  otherwise  deformed  ;  microcytes,  megalocytes,  and 
pallid  ghost-like  corpuscles  were  present  in  abundance 
in  every  field.     In   this   case    the    htemoglobin    was 
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pouring  from  the  kidneys  ;  the  albuminous  urine  ' 
i  ho  colour  of  porter,  and   deposited  a  copious  darfc 
brow  n  seditneut  of  slightly  altered  haemoglobin. 

Tht  ftncocytest  in  malaria, — Although  the  leuco- 
cytes, especially  the  large  mononuclear,  play  it  very 
important  pari  in  the  malaria  drama,  hitherto 
their  numbers  and  varieties  in  this  infection  hare 
not  been  sufficiently  studied.  In  mild  attacks  thd*1 
numbers,  as  observed  in  peripheral  blood,  decrease 
somewhat,  lioth  relatively  to  the  red  corpuscles 
absolutely,  l>n  J.  B.  Billings,  who  has  giT 
attention    to  an    a    limited    number" 

oi  cases  of  u  that  the  diminution 

their  numbOb  n  benign   tertians  awl 

quartans  their  tr  fcained,  he  says,  two  or 

three  hours  aft*  chill      From  this   time 

there  is  u  progrb  ion  until   the  minimum 

is    reached   at   tm  e  paroxysm   and    when 

temperature  has  bf  ormal      After  this  the* 

number    rises    sonu  I     during    the    interval 

occupies  a  jvosition  mmw  between  the  maximum 
and  minimum.  The  large  mononuclear  elements  are 
increased,  both  absolutely  and  relatively,  Christophers 
and  S tophi  iik  have  made  use  irf  this  fact  as  a  dtag* 
nostie  mark  in  malaria  ;  sometimes  the  mononuclear 
are  as  numerous  as  the  polynuclear  leucocytes,  espe- 
cially during  apyrexia.  A  mononuclear  leucocytosis, 
much  lower  than  this,  of  15  per  cent,  and  upwards, 
they  regard  as  strong  evidence  of  a  malarial  infec- 
tion. With  regard  to  the  leucocytes  in  that  type 
of  fever  which  is  caused  by  the  crescent-forming  small 
parasites,  it  is  impossible,  Billings  says,  to  arrive  at  so 
definite  a  conclusion  as  in  the  cases  of  benign  tertian. 
In  the  former  type  of  case  there  appears  to  be  a 
slight  diminution  in  the  number  of  leucocytes  towards 
the  end  of  the  attacks,  a  diminution  which  is  made 
good  during  the  interval.  Curiously  enough,  in 
certain  severe  pernicious  attacks  there  is  a  decided 
increase  of  the  leucocytes  in  the  peripheral  blood — 
sometimes    an    enormous    increase,    a  positive  leuco- 
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<ytosw,  the  normal  8,000  per  c.mm.  rising  to  10,000, 
or  even  to  30,000,  the  proportion  to  red  corpuscles 
rising  from  1  to  300  to  1  to  70. 

The  hnmatoblasts  in  malaria. — As  regards  the 
taernatoblasts,  Hayem  has  shown  that  the  number  of 
these  bodies  somewhat  declines  during  an  acute 
n^larial  attack,  to  rise  very  considerably  above  the 
normal  standard  during  the  succeeding  days  of 
aPyrexia.  This  apyrexial  multiplication  he  calls  the 
u  crise  hematoblastique,"  and  he  conjectures  that  its 
occurrence  is  associated  with  the  regeneration  of  the 
red  corpuscles,  so  much  reduced  in  number  and 
deteriorated  in  quality  during  the  attacks. 

The   cause   of  fever  and  periodicity  in 

■Mlaria*— The  fever  caused  by  the  malaria  para- 

t       site  and  associated  with  the  changes  in  the  blood  and 

J       tissues  just    described,    is   characterised    by   clinical 

\       features  which,    when    typically  manifested,    clearly 

\       differentiate  it  from  all  other  fevers.     These  features 

\      are,  more   especially,   periodicity    and    intermission. 

.1       Questions  which  suggest  themselves  in  this  connec- 

[.■       tion are:  What  is  the  immediate  cause  of  the  fever 

.t       in  malaria?     What  is  the  reason  for  the  remarkable 

intermissions    and    peculiar,    almost     mathematical, 

.*       Periodicity  which  these  fevers  so  often  exhibit? 

. ;  Febrogenic    agent.  —  In  all  malarial  attacks  this 

periodicity    tends    to    become,    and    in   most  attacks 

actually  is,    quotidian,  tertian,   or  quartan  in  type. 

?        «  we  study    the     parasites    associated    with    these 

v&rious  types  we  find  that  they,  too,  as  has  been  fully 

i       Ascribed  already,  have  a  corresponding  periodicity. 

\       "e  have  also  seen  that  the  commencement  of  the 

!  fever  in  each  case  corresponds  with  the  breaking  up  of 
the  8porulating  form  of  the  parasite  concerned.  This 
l**t  is  an  important  point ;  for,  doubtless,  when  this 
,  brealung  up  takes  place,  besides  the  pigment  set  free, 
other  residual  matters — not  so  striking  optically,  it  is 
true,  as  the  pigment,  but  none  the  less  real — probably 


) 


Y*  hWated ;  a  haemoglobin  solvent,  for  example,  as 
1  have  suggested.     Whether  it  be  this  haemoglobin 
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solvent,  or  whether  it  be  some  other  substance,  whici 
is  tliM  pyrogenie  agent,  T  believe  that  some  toxin* 
hithortt)  inclosed  in  the  body  of  the  parasite,  or  i» 
the  infected  corpuscle,  escapes  into  the  blood  at  ik& 
moment  of  spor  illation  ;  a  pyrogenie  substaur** 
allied  to  the  toxins  of  many  of  the  pathogenic 
bacteria  and  to  those  of  some  animal  parasites  such  a» 
hydatids,  bothriocephalic,  and  dracuactilus.  The  fpcrt- 
that  this  toxin  is  liberated  periodically  accounts  fo^ 
the  \it\  iodicity  of  the  fever,  as  its  successful  eliuiina' 
tion  dni^s  for  the  intermission.  Cell!  has  made  seven*-! 
exp<  i -intents  monstrate  the  preaenc*^ 

of  s  -rlj  a  to  >od.      He  injected  Ufg^ 

quantities    a,  rom   malarial  p&tiuita* 

obtained  at  tj  kroxysm,   into  children* 

adults  and  ani  narked  febrile  reaction- 

Possiblv  the  a  m   employed,   although 

considerable,   v  We    know     that 

malaria  parasite  *  e  actively  in  the  blood, 

but  unless  it  be  dequwte  nmutars  fever 

<\ov*    not    show  itsejx.     a.  with    this   hypothetical 

malaria    toxin    as    with   om^    poisons  :    to    get    the 
specific  effect  the  dose  must  be  adequate. 

Theory  of  periodicity.— The  periodicity  of  tiie 
clinical  phenomena  is  accounted  for  by  the  periodicity 
of  the  parasite.  How  are  we  to  account  for  the 
periodicity  of  the  parasite?  It  is  true  that  it  has  a 
life  of  twenty-four  hours,  or  of  a  multiple  of  twenty- 
four  hours  ;  but  why  should  the  individual  parasites 
of  the  countless  swarm  all  conspire  to  mature  at  or 
al.out  the  same  time?  That  they  do  so — not  perhaps 
exactly  at  the  same  moment,  but  within  a  very  short 
time  of  each  other— is  a  fact,  and  it  is  one  which 
can  be  easily  demonstrated.  If  we  wish  to  see  the 
sp<  iruhiting  forms  in  a  pure  intermittent,  it  is  practi- 
cally useless  to  look  for  them  in  the  blood  during  the 
later  stages  of  fever,  or  during  the  interval,  or  during 
any  time  but  just  before,  during,  or  soon  after  rigor. 
If  we  wish  to  see  the  early  and  unpigmented  forms, 
we  must  look  for  them  during  the  later  stage  of  rigor 
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or  the  earlier  part  of  the  stage  of  pyrexia.  And  so 
with  the  other  stages  of  the  parasite:  each  has  its 
appropriate  relationship  to  the  fever  cycle.  How  is 
this  simultaneity  in  the  development  of  the  indi- 
viduals constituting  the  swarm  of  parasites  to  be 
accounted  for  t 

Lifespan  of  the  parasite   subject  to  variation. — 
It  has  already  been  hinted  that  the  parasites  do -not 
all  attain  maturity  at  exactly  the  same  moment ;  some 
ripen  and  break  up  a  little  earlier,  some  a  little  later. 
That   the   cycle   for  the   individual   parasite  is   not 
exactly  and  necessarily  one  of  twenty-four  hours,  or 
of  a  multiple  of  twenty-four  hours,  is  also  certain ; 
for  it    is    a   well-ascertained  fact    that    fevers  may 
"anticipate"  or  "postpone" — that  is  to  say,  come  on 
a  little  earlier  or  a  little  later  in  the  day.     Of  course 
this  means  that  the  parasites  "  anticipate  "  or  "  post- 
pone."    Why  in  such  cases  should  the  parasites  all 
anticipate   together,    or  all   postpone   together ;  why 
should  they  all  conspire  to  live  either  a  little  shorter, 
or  a  little  longer ;  why  should  the  swarm  keep  to- 
gether, as  it  were  ?     And,  if  the  duration  of  the  life 
of  the  individual  parasite  be  thus  subject  to  a  certain 
degree  of  variation,  why  should  not    some  of  them 
mature  a  little  earlier  and  others  a  little  later  ;  and 
so  gradually,  in  the  course  of  a  few  days,  some  of 
the  different  individuals  constituting  the  swarm  come 
to  be  maturing  at  every  hour  of  the  twenty-four,  and 
thus  every  intermittent  become  a  continued  fever  / 
In  the  answer  to  these  questions  seems    to   lie  an 
explanation  of  malarial  periodicity. 

Influence  of  physiological  rhythm  on  malarial 
periodicity. — My  belief  is,  that  malarial  periodicity 
does  not  wholly  depend  on  the  more  or  less  definite 
life-span  of  the  parasite,  but  that  it  depends,  in  part, 
on  the  well-known  quotidian  periodicity  in  the  rhythm 
°f  the  physiological  processes  of  the  human  body. 

Rhythmical  immunity.— In  all  animals,  including 
ln*I»»  there  exists  a  certain  innate  physiological  pro- 
active influence  qud  the  malarial  as  well  as  other 
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parasites.  As  regards  malaria,  in  most  animals  this 
protective  power  is  absolute — always  sufficient,  for  no 
vertebrate  animal,  except  man,  so  far  as  we  know  at 
present,  is  subject  to  malaria.  But  in  the  case  of  man 
this  immunity  is  not  quite  absolute  in  every  individual 
and  at  all  times,  although,  as  experience  shows,  in 
some  men  it  is  complete,  and  in  many,  with  time,  an 
increasing  degree  of  protective  power  is  gradually 
acquired.  Thus  in  highly  malarious  countries  the 
newcomer's  first  attack  of  fever  is  generally  of  the 
remittent  or  continued  type;  that  is  to  say,  the 
8 warm  of  parasites  is  able  to  mature  during  a  large 
part  of  the  twenty-four  hours,  the  protective  power 
being  inoperative,  or  insufficient,  for  a  considerable 
period,  or  for  the  entire  circle  of  the  day.  But  in 
the  progress  of  a  remittent  malarial  fever,  even  when 
untreated,  the  remissions  tend  to  become  intermissions ; 
that  is  to  say,  the  space  of  time  during  which  the 
protective  power  of  the  Ixxly  is  insufficient  tends  to 
become  contracted,  although  not  altogether  bridged 
over.  As  the  physiological  rhythm  of  the  body  is 
diurnal,  the  spacing  of  the  fever  to  which  this  recur- 
ring susceptibility  exposes  the  body  is  also  diurnal. 
Should  a  proportion  of  the  parasites,  in  virtue  of  the 
variability  which,  as  we  have  seen,  they  possess, 
mature  earlier  or  later  than  this  period  of  unprotec- 
tion,  they  are  destroyed  by  the  still  present  or  de- 
veloping protective  power,  and  the  fever  does  not 
become  continued.  80  it  comes  about  that  it  is  only 
the  progeny  of  those  parasites  arriving  at  maturity 
during  the  rhythmically  daily  recurring  insufficiently 
protected  period  which  survive.  In  this  way  I  seek 
to  explain  the  phenomenon  of  malarial  periodicity. 

Spontaneous  r*  cover y. — That  there  is  a  protective 
power  in  the  human  body  against  the  parasite  is 
certain,  otherwise  spontaneous  recovery  from  malarial 
infection  could  not  take  place.  Such  spontaneous 
recovery  is  no  unusual  occurrence.  A  patient  ist 
attacked  with  typical  malarial  fever.  He  is  admitted! 
to  a  well-appointed  hospital.     Parasites    are    found 
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in  his  blood.  He  is  kept  without  quinine.  For  one 
or  two  periods  the  fever  comes  off  at  the  usual  hour, 
and  the  parasites  go  through  their  typical  course. 
But  one  day  the  parasites  are  seen  to  be  fewer,  and 
the  next  attack  of  fever  is  milder ;  thereafter  fever 
does  not  recur  again,  and  the  parasites  gradually  and 
spontaneously  disappear  from  the  blood. 

The  only  things  that  could  be  credited  with  the 
cure  in  such  a  case  are  the  rest,  the  warmth,  the  good 
food,  and  the  other  favourable  hygienic  conditions  of 
hospital  life.  The  tonic  influence  of  these  things 
favours  the  rehabilitation  of  the  self-defending  physio- 
logical element  of  the  body,  and  raises  its  amount, 
quality  and  duration  to  such  a  standard  of  sufficiency 
that  it  is  enabled  to  keep  the  multiplication  of  the 
parasite  in  check  during  the  entire  twenty-four 
hours.  This  defensive  element  may  be,  in  part  at 
least,  no  other  than  the  phagocyte,  which  we  have 
already  seen  to  be  an  active  agent  in  attacking  and 
destroying  the  spores  on  the  breaking  up  of  the 
mature  parasites. 

It   is  possible,  therefore,  that  the  intermittency 
observed  in  malarial   fevers  in  great  measure  arises 
from  two  causes  :  the  more  or  less  fixed  life-span  of 
the   parasite,  and    the   recurring   diurnal   deficiency 
or    debility     of     a     protective,     parasite-destroying 
agency  inherent  in  the  human  body.      It  might  be 
urged  that  though  such  an  explanation  may  be  ap- 
plicable to  quotidian  periodicity,  it  could  not  apply 
to  tertian  or  quartan  periodicity.       This    cannot  be 
admitted.     If  there  be  a  regular  quotidian  occurrence 
°|  susceptibility  to  the  malaria  germ,  this  suscepti- 
bility must  be  existent  on  the  second  and  third  day 
w  well  as  on  the  first ;  therefore  a  tertian  parasite, 
°n  maturing,  will  encounter  it  on  the  second  day,  and 
a  quartan  on   the  third,  just  as  certainly  as  if  they 
w*re  daily  maturing  quotidian  parasites. 

Practical  lessons  Jrom  the  hypothesis  advanced. — 
*ms  hypothesis  may  be  a  wrong  one.  But  although 
^  may  be  wrong,  it  will  not  be  without  its  use  if  it 


Ill 


CHAPTER    V. 

MALARIA  :     MALARIAL   CACHEXIA. 

Definition. — Malarial  cachexia  is  the  term  applied 
to  a  group  of  conditions,  more  or  less  chronic,  the  re- 
sult of  an  antecedent  attack  of  severe  malarial  fever, 
or  of  a  succession  of  such  attacks,  or  of  prolonged 
exposure  to  malarial  influences. 

Symptoms* — The  leading  symptoms  are  those 
of  a  special  kind  of  anaemia,  characterised  objectively 
by  a  peculiar  earthy  sallowness  of  skin,  somewhat 
yellow  sclerotica,  enlargement  of  the  spleen  and — in 
the  early  stages  at  all  events — of  the  liver.  Usually 
the  suhject  of  this  cachexia  is  liable  to  frequent 
attacks  of  an  irregular  type  of  fever,  particularly 
*far  exposure  or  fatigue,  or,  in  fact,  after  any  un- 
gual physiological  strain. 

Malaria?  cachexiu  without  fever. — It  should  be 
Mentioned,  however,  that  fever  is  not  a  necessary 
antecedent  or  accompaniment  of  malarial  cachexia. 
*n  highly  malarious  countries  it  is  not  unusual  to 
**  typical  examples  of  this  condition  in  which  fever 
had  never  been  a  feature,  or,  at  all  events,  had  been 
°*  so  mild  a  character  as  not  to  have  seriously  at- 
tracted attention,  or  had  occurred  in  childhood  and 
been  forgotten. 

Enlarged  spleen. — In  such  countries  a  large  pro- 
portion of  the  ]X>pulation  have  enormously  enlarged 
spleens.  The  traveller  cannot  fail  to  be  struck  by 
the  number  of  people  he  sees  with  big  bellies  and 
8pindle  shanks  ;  by  their  languid  and  depressed  air  ; 
tDeir  sallow,  dry,  rough,  unhealthy  looking  skins.  In 
Ulauy  malarial  cachectics  the  skin  pigmentation  is 
^toarkably  dark  ;  patches  of  almost  black  pigmenta- 
tl°n  are  also  sometimes  discoverable  on  the  tongue 
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and  palate.*  It  is  said  that  in  some  intensely  mall 
places  child  ton  ait?  occasional  I  y  bora  with  enl 
spleens,  as  if  the.  main  rial  poison  had  already  a< 
them  in  ufaro*  I  cannot  personally  vouch  for 
bill  I  have  often  seen  very  young  children 
Im'Hji's  enormously  protuberant  from  distendcii 
According  to  Scheube,  De  Freytag  and  Van  der  Ebi 
observed  in  1873  and  1878  in  Atchin  that  all  lb 
children  born  wore  affected  at  the  time  of  birth  V§| 
malarial  cachexia,  and  that  most  of  them  died  in  * 
t\w  11  u  »nths.  Bein  and  Kohls  toe  k  found  maklift 
parasites  in  the  blood  of  the  four  months'  old  child  of 
a  malarial  mother,  born  some  time  after  the  armi! 
of  t  he  latter  in  ft  non- malarial  district  <  >n  the  ntbet 
hand,  I'i^nnnii  failed  to  find  malarial  parasite, 
iii;i1hi ml  pigmentation,  or  other  sign  of  paludism  in 
the  net  us  of  a  woman  who  died  of  a  i>eraicioua 
malarial  attack,  Bignami  therefore  holds  that  tfo 
parasite  does  not  pass  from  the  maternal  to  tilt 
filial    circulation.     Similar  observations    have  beau 

!'< h'd  recently. 

Ikhtyed  (it'vrlopmt'tU.  —  In  some  instances  <rf 
in  ihui.il  cachexia  of  early  development  the  general 
growth  of  the  body  is  stunted  and  puberty  retarded 
I  have  seen  a  malarial  cachectic  who,  although  twenty- 
live  or  twenty-sbc  years  of  age,  had  the  stature  and 
(Hi)  development  of  a  child  of  eleven  or  twelve. 
Abortion  and  sterility  are  common  effects  of  malarial 
e&ehoxifcj  which,  in  this  and  in  other  and  more  direct 
w  ays,  becomes  a  potent  agent  in  repressing  population. 
Acquired  tolerance  of  the  main  rial  toxin,  —  In 
many  of  these  instances,  although  the  state  of 
cachexia  has  attained  an  excessive  degree,  ague,  or, 
in  fact,  fever  of  any  kind,  has  never  been  a  prominent 
symptom.  It  would  seem  that  the  body  can  become 
accustomed  to  the  fever-producing  toxin  of  the 
malarial  parasite,  much  in  the  same  way  that  it 
may  become  accustomed  to  opium   and   many  other 

<  H.servatiuns   in   In<lia   tend   to   hIiow  that   this  condition, 
iwlanofclosHift,  is  racial  and  not  pathological. 
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organic  poisons,  both  animal  and  vegetable.  I  have 
witched  for  three  weeks  the  rhythmical  development 
of  a  tertian  parasite  in  a  sailor  who,  although  pre- 
viously the  subject  of  frequent  attacks  of  ague,  was 
quite  free  from  fever  during  the  period  I  had  him 
under  close  observation.  Just  as  in  those  habituated 
to  the  use  of  opium,  a  full  dose  of  the  drug,*which  in 
the  tmhabituated  would  produce  profound  or  even 
fatal  narcosis,  acts  merely  as  a  gentle  stimulant ;  so 
in  those  constantly  exposed  *  to,  and  actually 
infected  with,  malaria  from  infancy  the  poison 
sometimes  fails  to  act  as  a  febrogene.  And,  to 
continue  the  comparison,  just  as  the  habitual  use 
of  opium  produces  a  species  of  chronic  poisoning  or 
cachexia  without  narcosis,  so  the  habitual  presence  of 
the  malaria  toxin  may  produce  its  peculiar  cachexia 
without  giving  rise  to  fever.  As  a  rule,  however, 
particularly  in  the  case  of  Europeans  forced  to  reside 
in  highly  malarious  countries,  attacks  of  fever  are  of 
frequent  occurrence  in  malarial  cachectics. 

Malarial  neuroses  and  skin  affections. — Super- 
added to  the  febrile  attacks,  and  to  the  associated 
*n#niia,  we  may  meet  in  cachectics  with  a  variety 
of  functional  troubles.  One  characteristic  of  most 
of  these  functional  troubles  is  the  periodicity  they 
generally  observe.  Thus  we  may  have  quotidian, 
tertian,  or  quartan  neuralgias,  gastralgias,  vomiting, 
diarrhea,  headaches,  attacks  of  palpitation,  of  sneezing, 
and  so  forth.  Besides  these,  skin  eruptions — such  us 
herpes,  erythema  nodosum,  patches  of  lichen  planus, 
eczema,  urticaria,  etc. — exhibiting  a  periodic  liability 
to  exacerbations  and  an  amenability  to  quinine,  have 
often  been  noted  in  malarial  conditions. 

Peripheral  neuritis. — I  frequently  see  cases  of 
vell-marked  peripheral  neuritis,  especially  in  patients 
from  the  West  Coast  of  Africa,  whose  trouble  has 
tan  attributed  to  malaria.  The  degree  of  paresis 
varies  from  total  inability  to  stand  to  weakness 
toerelv.  There  can  be  no  question  about  the  ante- 
^ent.  malaria,  but  whether  the  neuritis  l>o  the  direct 
I 
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roil  it   i*t   ibis  infection    it  is  hard   to  say.     Loss 

memory,  partial  or  complete,  appears  to  he  a  comical* 
a>  companiment  of  this  condition. 

//erotic  crtiptiwks  are  very  common  in  mala  J 
jiMrii -ks.     According  to  Powell,  in  Assam  the  sppMN 
a  nee  of  a  patch  of  herpes  somewhere  about  the  Wf 
is  n  yarded  as  an  infallible  sign  that  the  attack  of frvrf 
i*  over  for  the  time  beinx« 

Iftr morrhapm —lu.  high  degrees  of  caebili* 
Ka morrhnges  of  various  kinds  are  apt  to  occtif; 
!!.  -mli  conditions  epistaxis,  haemoptysis,  h«ro*t#* 
mi  --is,      me]  temorrUagra,      purpura* 

joiniiaHj  icmoglobinuria    are  m 

1 1 1 1 n ■  i 1 1 1 -  lit  nts    trifling    opcraUoni 

lunth   exfe  nuple  —  may    prove  * 

dangerous  ma  an  in  mala  rial  cachectffl 

li.-i -rhagBAfc  <?ause  which  were  v*sff 

diflicult  to  coni  t  therefore  he  excreted 

in  »u h  i sing  and  u  even  the  slightest  open* 

lions  nn  patients 

titttstimd  and  pmm  affections, — Id  addition 

in  tin-  troubles  meutione_7  \  find  that  the  subjects 
of  main  rial  cachexia  are  apt  to  be  dyspeptic ;  to  suffer 
Irnjii  [rreg ill ftri ties  in  the  action  of  the  bowels ;  to 
eultt'T  from  morning  diarrhoea,  at  first  of  dark  bilious, 
juul  (ater,  pi-rhaps,  of  pale,  copious,  and  frothy  stools. 
Tin  v  are  also  very  liable  to  a  low  and  highly  fatal 
Inn ii  "I  pneumonia. 

( 'trrftr -\t*ia  associated  with  functional  and  tcitk 
ttt'tfititir  fori tf«.— There  may  be  said  to  be  two  degrees 
or  kinds  of  malarial  cachexia,  In  one  there  is  merely 
hum 'in  in  with  congestion  of  the  portal  system  ;  this 
may  he  quickly  recovered  from  on  the  patient  being 
removed  from  endemic  malarial  influences  and  sub- 
jected to  specific  and  proper  treatment  In  the  other 
tlien>  is,  in  addition  to  antenna,  organic  disease  of  the 
abdominal  viscera — of  tho  liver,  spleen,  and  kidneys 
--the  outcome  of  long-standing  congestion  of  these 
organs.  These  tissue  changes  not  only  keep  up  the 
ananiii,  in  spite  of  removal  from  malarial  influences, 
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in  the  long  run,  inevitably  progress  to  a  fatal 

■thotogjr  and  pathological  anatomy* — 

ethology  of  malarial  cachexia  is  virtually,  in 
ret  instance,  that  of  acute  malarial  disease, 
is  blood  destruction  by  the  direct  action  of  the 
a  parasite  and  of  its  toxins,  eventuating  in 
thaemia  and  in  the  deposit  of  melanin  and 
I  hemoglobin  (yellow  pigment)  in  the  tissues ; 
itivity  of  the  process  leading  to  congestion 
in  organic  changes  in  liver,  spleen,  kidney,  and 
4y  in  the  bone  marrow. 

fentc  enlargement. — The  spleen  may  become  so 
ed  under  repeated  attacks  of  the  congestion 
ing  a  succession  of  fever  fits,  or  in  consequence 
as  active  and  perhaps  feverless  haemolysis,  that 
come  to  weigh  many  pounds,  and  so  to  increase 
c  as  to  occupy  nearly  the  entire  abdomen.  The 
e  of  the  gland,  particularly  011  its  convex  sur- 
1  thickened,  and,  perhaps,  the  seat  of  fibrous 
s,  or  even  of  adhesions  to  neighbouring  organs. 
of  the  trabeculse  forming  the  framework  of  the 
become  greatly  hypertrophied.     On  section,  the 

of  such  a  spleen  are  found  to  be  moderately 
ind  usually  of  a  reddish  brown  colour ;  but 
death  happens  soon  after  or  during  a  febrile 
,  the  section  of  the  gland  shows  a  dark  surface 
eposit  of  black  pigment,  the  pulp  at  the  same 
wing  softened.  Perhaps  from  over-distension 
)f  the  vessels  in  the  interior  of  the  gland  give 
nd  then  there  is  a  breaking  down  of  the  spleen 
1  patches,  the  remains  of  splenic  tissue  floating 
in  the  extravasated  blood.  Microscopic  in- 
n  of  these  hypertrophied  spleens,  especially 
fever,  shows  the  black  and  ochre  pigments  in 
nations  already  indicated. 

enic  tumour  in  a  district  is  indicative  of 
c  malaria. — There  are  practical  points  in 
tion  with  malarial  spleen  which  deserve  men- 
The  relative  absence,  or  prevalence,   of  these 
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enlarged  spleens  or  u  ague  cakes, T>  as  they  are 
times    ailed,  in  the  native  population  is  an  exceB/^ 
rough  indication  of  the  salubrity  or  the   reverse, 
regards  malaria,  of  any  particular  district     Whpner 
they  are  common  the  district  is  malarious  and  tb* 
fore   unhealthy,    perhaps    to   Europeans  deadly,  *$* 
should  ho  looked  upon  as  extremely  unfavourable 
camping  or  residential  purposes. 

Lvihility  to  i*uptm>  qf  gpfenic  tummtr& — -Another 
practical    point    is    that    these    enlarged   sph< 
easily    ruptured    bv   a  blow  on  the   L-lly. 
and    Ttiularioi 
doing    his    w 
ahdoiuen  nea 
might  lpi^  eaa 
iiieinl*ered  in 
ment   to  nativb 
have    more    tha*, 
in    consequence   < 
liability  to  ruptur 
merit   must  not  be  anowci 

as  font  (fall  or  even  cricket,  01  at  any  game  in  which 
the  disused  organ  is  exposed  to  a  blow.  Apart  fnuu 
direct  violence,  an  enlarged  spleen  may  rupture  spon- 
taneously owing  to  sudden  accession  in  .size  in  the 
eoursi    of  a  fever  fit. 

Splenic  raptures  are,  of  course,  generally  fatal. 
It  sou io times  happens  that  the  presence  of  adhe- 
sions limits  ami  restrains  the  haemorrhage;  localised 
hemorrhages  of  this  description  may,  in  time,  lend 
to  splenic  abscess, 

Ihptttie  ttihirf/rmeut.  —  Like  the  spleen,  the  liver 
in  malarial  uachectics  becomes  enlarged  during  ac- 
cessions of  fever.  Under  the  influence  of  a  succession 
of  acute  attacks,  hepatic  congestion  may  gradually 
acquire  a  more  or  less  permanent  character.  After 
death  from  such  fevers  the  capsule  of  the  liver  is 
found  to  be  tense;  on  section,  the  highly  vascular 
tissue  of  the  organ  is  seen  to  be  reddish  brown  or 
almost  black,  according  to  the  degree  and    kind   of 


ly  a  cool  it*  guei  at>mrt 
r   has   a   spleen   is 
ze  of   his  lii.tnd,  ubiA 
'his  is  a  fact  to  b*  ffr 

Smild  corporal  pin 
jo  u  n  tries.     European* 
tried    for  maiislaughUff 
I    it.       Owing    to    tirii 
*cts  of  splente  etil.    . 
play  at  violent  gam**, 
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pigmentation.      If   this  stage  of  congestion  be  long 

maintained,  it  tends  to  bring  about  various  kinds  and 

degrees  of  chronic  hepatitis  with  hypertrophy  of  the 

intralobular  connective  tissue,  and  in  time  leads  to 

hypertrophic,  or  to  different  forms  of  atrophic,  cirrhosis. 

Thus  irremediable  organic  disease  of  the  liver,  portal 

obstruction,  and  ascites  may  ensue. 

Siderosis. — It  is  in  livers  of  this  description  that 
*  form  of  what  is  called  siderosis  is  produced — a  con- 
dition resulting  from  chemical  changes  undergone  by 
the  yellow  pigment  with  which  the  various  cells  of  the 
organ  are  charged.  It  has  already  been  stated  that, 
when  first  deposited,  this  pigment  gives  no  ferrous 
reaction  with  animoniun  sulphide,  or  with  the  double 
cyanide  of  iron  and  potassium;  and  that,  as  the  deposit 
Wmes  older,  chemical  changes  ensue,  resulting 
in  the  elatoration  of  a  form  of  iron  which  will  then 
yield  the  characteristic  black  colour  with  the  former, 
and  blue  colour  with  the  latter,  reagent.  Treated 
with  ammonium  sulphide,  sections  of  liver,  and  also 
°f  spleen,  kidney,  and  other  ochre-pigment-charged 
tesues  from  chronic  malarials,  may  turn  almost  black 
to  the  naked  eye,  or,  at  all  events,  exhibit  abundance 
°f  blackened  pigment  on  being  placed  under  the 
microscope.  In  such  sections  it  is  seen  that  the 
whre  pigment  is  no  longer  in  minute  grains,  as  when 
tost  deposited,  but  in  blocks  and  globules  as  large  as,  or 
even  larger  than,  blood  corpuscles.  This  pigment  is, 
°f  course,  something  quite  apart  from  the  parasite- 
derived  melanin  deposited  in  the  same  organs. 

Practical    considerations. — Certain    clinical    facts 
al*>ut  malarial  hepatic  congestion  and  malarial  hepa 
titisareof  importance.     (1)  Such  conditions  do  not 
tend  to  terminate  in  suppuration  ;  (2)  they  are  almost 
torariably  associated  with  splenic  enlargement.  These 
are  important  facts  to  recollect  when  it  becomes    a 
question  of  the  diagnosis  of    malarial  hepatitis  from 
abscess  of  the  liver.     Another  important  fact  to  re- 
member is  that  recent  malarial  enlargement   of  the 
liver  is  usually  curable,  depending  as  a  rule  on  simple 
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congestion;  whereas  old-standing  malarial  hepatic 
enlargement  is  usually  incurable,  depending,  as  it 
usually  does,  on  hypertrophy  of  the  connective  tissue 
and  a  cirrhotic  condition  of  the  organ. 

Malaria  a  cause  oftiephritis. — Changes  similar  to 
those  found  in  the  liver  in  the  course  of,  and  in 
consequence  of,  malarial  disease  occur  in  the  kidney ; 
in  time  they  result  in  confirmed  Bright's  disease. 
Hence,  probably,  the  frequency  of  Bright's  disease 
in  some  highly  malarious  climates.  In  the  Brituk 
Guiana  Medical  Annual,  Dr.  Daniels  mentions  that 
in  926  post-mortem  examinations  in  the  hospital  at 
Georgetown,  Demerara,  a  highly  malarial  district,  he 
found  evidence  of  disease  of  the  kidneys  in  no  fewer 
than  2*28. 

Cardiac  degeneration. — As  a  consequence  of  de- 
fective nutrition  from  prolonged  anaemia  and  recur 
ring  fever,  the  muscular  tissue  of  the  heart  of  chronic 
malarials  may  degenerate,  the  ventricles  dilate,  and, 
in  time,  the  lower  extremities  become  oedematoua 

Other  sequel (e. — Dysenteric  conditions,  forms  of 
diarrhoea,  low  forms  of  pneumonia  readily  set  up  by 
chill  and  prone  to  terminate  in  abscess  of  the  long 
or  to  become  associated  with  empyema,  extensive 
sloughing  phagedena,  and  other  forms  of  gangrene 
such  as  noma,  or  pernicious  fever,  may  supervene  at 
any  time  and  rapidly  carry  oft'  the  subject  of  advanced 
malarial  cachexia. 

It  is  probable  that  splenic  leukaemia  is  in  some 
instances  a  remote  effect  of  malaria.* 

Tubercular  and  syphilitic  disease  not  unf  requently 
concur  with  malaria  ;  in  fact,  the  latter  may  powetr-~ 
fully  predispose  to  local  manifestations  of  either  <^* 
the  two   former,  and    vice  versd,  a   complication  &*& 
to  which  the  practitioner  must  be  on  his  guard. 
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CHAPTER    VI. 

MALARIA  :      jETIOLOGY. 
CIRCUMSTANCES    FAVOURING     INFECTION. 

In  considering  the  wtiology  of  malaria  two  things 
must  be  carefully  distinguished  :  (1)  the  circumstances 
leading  to  the  invasion  of  the  human  body  by  the 
malaria  parasite ;  (2)  the  circumstances  determining 
the  clinical  manifestation  of  such  invasion.  In 
the  mosquito-malaria  theory,  now  thoroughly  estab- 
lished, we  have  the  key  to  the  first  of  these.  What- 
ever favours  the  presence  and  increase  of  the  malaria- 
bearing  species  of  mosquito  tends  to  the  increase  of 
malaria,  and  vice  versd ;  whatever  favours  the  access 
of  these  particular  insects,  and  the  parasites  which 
have  passed  into  them,  to  the  human  body  favours 
the  acquisition  of  malaria. 

It  must  not  be  forgotten  that  the  malaria  parasite, 
after  giving   rise  to  fever  within  a  few  days  of  its 
original  invasion  of  the  human  body,  tends   to  pass 
into  a  latent  condition  from  which  it  wakes  up  into 
clinical  activity  again  only  after  longer  or    shorter 
intervals;  further,  that  in  rare  instances  the  clinical 
evidence  of  a  successful  malarial  invasion  may  be  de- 
layed for  months  or,  perhaps,  for  years.  Consequently, 
the  particular  circumstances  in  which  any  given  mal- 
a°al  attack  declares  itself  are  not  necessarily  those 
*hichled  to  the  acquisition  of  the  infection  originally, 
therefore,  in  regard  to  the  aetiology  of  malarial,  fevers 
°f  first  invasion  have   a    significance   very  different 
from  that  pertaining  to  relapses  or  recurrences. 

Geographical  range. — The  geographical  range  of 
maWia  is  very  great ;  it  extends  in  the  Northern 
hemLsphere  from  the  Arctic  Circle  to  the  Equator,  and 
,n  the  Southern  probably  as  widely.  Malaria  is  not 
Ullifonnly  distributed  throughout  this  vast  area.     It 


120  Malaria. 

occurs  in  limited  endemic  foci  which  tend,  speaking 
generally,  to  be  more  numerous  and  larger  as  the 
Equator  is  approached. 

Influence  of  latitude  and  season. — In  colder  lati- 
tudes the  association  of  malaria  with  swamps  is  marked; 
in  warmer  latitudes  this  association  is  much  less  ex- 
clusive and  apparent.  In  colder  latitudes  the  type 
of  disease  is  milder;  in  warmer  latitudes  it  is  apt 
to  be  more  severe.  In  certain  warm  countries, 
as  the  Argentine  and  many  of  the  islands  of 
the  South  Pacific,  malaria  is  entirely  absent,  or 
mild  and  rare.  In  colder  latitudes  it  is  active  only 
during  the  summer  or  early  autumn  ;  in  wanner 
latitudes  it  is  perennial,  certain  seasons — usually, 
though  not  invariably,  the  warmer — being  the  more 
malarial. 

Influence  of  local  conditions. — The  strip  of  flat, 
waterlogged  country  lying  along  the  foot  of  mountain 
ranges,  the  deltas  of  large  rivers,  the  pool-dotted  beds 
of  dried-up  streams,  areas  of  country  which  have 
fallen  out  of  cultivation,  recently  deforested  lands,  are, 
in  many  instances,  notoriously  malarial.  Well-drained 
uplands  and  carefully  cultivated  districts,  as  a  rule, 
an;  healthy.  There  are  instances,  nevertheless,  of 
elevated,  arid,  and  sandy  plains  which  are  intensely 
malarial.  Towns  are  much  less  malarial  than  villages 
or  the  open  country. 

Ship  malaria.-  Although  several  instances  are 
on  record  of  outbreaks  of  what  was  reputed  to  be 
malaria  on  shipboard  on  the  open  sea,  many  epidemi- 
ologists refuse;  to  accept  the  diagnosis  as  to  the  nature 
of  these  outbreaks,  and  maintain  that  malaria  is  never 
contracted  away  from  the  land.  Mosquitoes  haunt 
ships  for  some  time  after  the  latter  leave  port.  If 
they  are  infected  with  the  malaria  parasite  when 
they  first  enter  the  ship,  or  if  they  ingest  the  parasite 
after  coming  on  l>oard,  they  may  very  well  communi- 
cate malaria. 

Endemic  and  epidemic  fluctuations. — From  time 
to   time    malaria    extends  beyond    its   endemic   foci, 
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spreading  in  epidemic  form  over  large  tracts  of  what 
is  usually  healthy  country.     There  are  a  few  well- 
authenticated  instances  of  countries  (Mauritius,  Re- 
union)   which,   although    previously    exempt,    subse- 
quently became  endemically  malarial ;  and  there  are 
many  instances  of  countries  previously  malarial  which 
afterwards,  especially  under  the  influence  of  cultiva- 
tion and  drainage,  became  salubrious. 

These  circumstances  evidently  have  reference  to 
the  distribution   of  species   of   malarial   mosquitoes. 
Mosquitoes,    like   other   insects,    occasionally,  under 
specially  favourable  conditions,  increase  enormously 
in  numbers  and  spread  out  in  every  direction.     New 
species,   which    may    belong   to   the   malaria-bearing 
kinds,  may   be   introduced   into    places  where   they 
formerly  did  not  exist,  just  as  Culex  fatigans  has 
tan  introduced  into  Australia.     I  believe  a  mosquito 
capable  of  subserving  the  malaria  parasite  was  intro- 
duced in  this  way  in  the  early  'sixties  into  Mauritius, 
an  island  whose  fauna  and   flora  had  been  hitherto 
very  peculiar   and    special.      In    this    way,    we  can 
conceive,  arose  the  great  epidemic  of  malaria  in  that 
island  and  its  present  endemic  insalubrity.     A  similar 
misfortune  may  very  well  happen  to  the  South  Pacific 
Elands  in  the  near  future. 

The  exemption  of  certain  islands  from  malaria, 
even   though   in    the     midst    of    an    archipelago  of 
malaria-haunted  islands,  is  a  very  remarkable  circum- 
stance.    Barbados  is  an  instance  in  point.     Low  has 
confirmed  the  popular  belief  that  malaria  is  unknown 
there  as   an   indigenous  disease,   and   points  to    the 
absence  of  anopheles  mosquitoes  as  the  explanation. 
But  how  explain  the  absence  of  anopheles,  seeing  that 
culex    abounds    and    all    the    conditions     favouring 
mosquito  life  are  present]       Still    more    remarkable 
a*  those  villages  and  districts  in  India,  as  pointed 
out  by  Christophers  and  Stephens,  and  similar  districts 
in  Italy,  as  pointed  out  by  Celli,  in  which   anopheles 
•bound  and  yet  there  is  no  malaria.     The  disappear- 
ance of  malaria  from  Britain  is  another  remarkable, 
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and   parluips  not   fully  explained,   fact,     Anophek 
still  a  lound  in  many  places,  yet  the  endemic  nialan* 
has   vanished.     It  may  be  that   the  general   usf*  ** 
quinine  and  improved  domestic  hygiene   have  tfl  b& 
credited    with    this,    or    it    may    he    that    th©  l«** 
anopheles  hive  changed  their  habits.     Theobalds* 
they  nu  longer  bite  human  beings, 

Atm^phrric    fempemfw  re*— One   of  the   nKHtt  im- 
portant   conditions   necessary   to    the    elnbornii 
the    extracorporeal  phase  of  the    malaria  germ  U* 
su>iaiii«'i|  average  temperature  of  at  least  60*  Fahfc 
The  i    'I  iriu  pc  avelop  in  the  mosquito 

at  lov    u»mperi 

Altitttth:.—  has,  apparent! y,  no  tti- 

tlueiu  i?  on  inal  pcrease in  temperatiirt, 

usually  implies  in  altitude,  that  is  tin? 

real    determuiita  i  in  bringing  about  i 

diminution  in. ML  f  malaria  in    upland* 

In  tli-   tropica aa  six  or  seven  thousand 

feet    may  not  sec,  from    malaria  uale» 

there    be,   at    the   same    ..  a    corresponding    add 

satin  unt  lowering  of  temper m     In  Italy  there  ■** 

nian\  malarious  spots  high  up  among  the  hills;  dtf 
-:nn<<  i>  the  ease  in  India  and  elsewhere  in  those 
tlrv.ii.il  \  alleys  which  are  a  1  wo  narrow t  imperfectly 
MMiti   *«.d.  and  imperfectly  drained, 

Mi  litter*.  Another  important  condition  for  Una 
production  of  malaria  is  the  presence  of  water,  la 
the  s.ihaia  th'Te  U  no  malaria  unless  in  the  oases;  ill 
many  yf  these  it  is  rife  — in  Biskra,  for  example.  A 
hum1  expanse  of  water  is  not  favourable  to  malaria. 
The  mosquito  thrives  best  in  sluggish  streams  with 
grassy  hanks  and  many  backwaters;  still  better,  in 
small  pools  or  other  collections  of  water,  as  in  broken 
bottles,  empty  tins,  etc.,  where  there  are  no  fish  to 
prey  on  their  larvse,  and  where  the  surface  is  not 
agitated  by  winds.  One  such  puddle  near  a  house 
may  sutlice  to  render  that  house  unhealthy. 

Decomposing  vegetable  matter. — It  is  customary  to 
add  yet  another  condition  as    being  necessary  to  the 
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existence  of  malaria — namely,  the  presence  in  the 
soil  of  a  notable  amount  of  decomposing  organic 
natter,  particularly  vegetable  matter.  But  that 
this  is  not  an  indispensable  condition  is  proved  by 
the  fact  that  there  are  many  almost  barren  spots  in 
which  malaria  abounds. 

Other  conditions  necessary. — The  concurrence  of 
these  conditions,  high  temperature  and  moisture,  even 
though  associated  with  abundant  vegetation,  is  not 
sufficient  to  generate  or  support  malaria ;  for  there 
mb  many  places  in  the  world — the  Argentine  and  the 
islands  of  the  South  Pacific,  for  example — in  which 
high  temperature,  moisture,  and  decaying  vegetable 
Butter  are  present,  but  in  which  malaria  is  almost 
unknown.  Manifestly  there  are  other  and  more  com- 
plicated conditions  which  are  equally  indispensable, 
sad  which  must  concur  with  heat  and  moisture  in 
order  to  secure  the  presence  of  malaria-bearing 
jnoaquitoes.  What  these  conditions  are  it  is  as  yet 
impossible  to  say. 

Influence  of  subsoil  moisture. — The  state  of  the 
snbsoil  as  regards  moisture  appears  to  have  con- 
siderable influence  on  its  malaria-producing  properties. 
Short  of  general  overflow,  the  higher  the  subsoil 
w*ter  the  greater  the  chance  of  a  given  locality 
Applying  places  for  mosquitoes  and  therefore  of 
Paving  malarious.  Hence  arises  marked  liability  to 
opidemics  of  malaria  on  the  subsidence  of  extensive 
floods;  and  hence  the  danger  attending  the  raising 
°f  the  level  of  the  subsoil  water  by  irrigation  works, 
ca&*l8,  embankments,  and  other  engineering  works. 

Influence  of  rainfall. — As  regards  the  relation 
°*  the  prevalence  of  malaria  to  rainfall  there  have 
^n  too  many  generalisations  based  on  the  limited 
e*Perience  of  one  or  two  districts.  Thus,  it  is  often 
^d  that  the  most  malarious  time  of  the  year  is 
at  the  end  of  the  rains,  when  the  soil  is  beginning 
to  dry  up.  A  wider  view  of  the  subject  shows  that, 
^ough  applying  to  some  places,  this  statement  does 
*°t  apply    to   all     There   are   localities   where   the 
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fever  curve  is  highest  before  the  setting  in  of  the 
rains.  In  some  places,  particularly  in  those  that  are 
low-lying,  flat,  and  swampy,  fevers  of  first  invasion 
disappear  almost  entirely  when  the  country  becomes 
flooded.  This  apparent  want  of  a  universal  and 
definite  relationship  of  fever  curve  to  rainfall  indi- 
cates that  the  conditions  determining  the  prevalence 
of  malaria  are  highly  complex,  and  that  they  are  not 
by  any  means  merely  a  matter  of  heat,  moisture,  and 
vegetation.  In  some  places  much  rain  will  scour  out 
the  mosquito  pools ;  in  other  places  it  will  just  fill 
them.  The  key  to  the  explanation  of  the  varying 
relation  of  malaria  to  rainfall  is  to  be  found  in  the 
influence  of  the  latter  on  the  local  mosquito  pools. 

Influence  of  wind*  and  atmosplteric  diffusion. — It 
has  been  said  that  the  wind  can  carry  the  malaria  germ 
great  distances,  roll  it  along  the  ground  like  thistle- 
down, and  even  force  it  to  ascend  high  mountains.  It 
is  very  doubtful,  however,  if  the  malarial  mosquito 
can  be  transported,  in  this  way,  very  far  from  its 
native  pool.  The  mosquito  does  not  ascend  more 
than  a  few  feet  from  the  ground,  and  in  high  winds, 
or  even  in  draughts  of  air,  such  as  that  from  a 
punkah,  immediately  seeks  shelter.  It  is  certain  that 
some  thousand  or  fifteen  hundred  yards  of  water 
between  a  ship  and  a  malarious  coast  suffice  to 
secure  immunity  to  the  crew.  The  circumstances 
of  the  notorious  Walchcren  expedition  prove  this.  A 
similar  distance  on  land  from  a  malaria  source  is 
probably  approximately  as  effective.  The  diffusion 
of  malaria  by  winds  is  probably  extremely  restricted. 
Inside  a  city  may  be  quite  healthy,  whilst  outside  the 
walls  the  country  may  be  |>estilential.  One  village  may 
be  sickly,  whilst  a  neighbouring  village  may  be  healthy. 
Surely,  if  winds  transport  the  malarial  germ  for  any 
distance  from  its  source,  there  would  not  be  so  great 
a  difference  in  the  relative  salubrity  of  urban  and 
suburban  localities,  nor  of  neighbouring  houses  and 
villages.  Neither  does  the  malaria  germ  ascend 
to   any   great   height   above    the    ground.       Acting 
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"'■    'li«.     »-inj»iri«-{il     ol»>fi*vation     of     this     iuvt ,      the 

/v-fcaijt8    in    many    unhealthy    spots     in     Italy     and 

Greece  secure    a    remarkable    degree    of    immunity 

ty  passing   the  night,  during   the  fever  season,  on 

platforms   raised   on   poles   a   few  yards    above   the 

ground.     It  seems  safe,  therefore,  to  conclude  that 

tile  horizontal  and  vertical  diffusion  of  the  malaria 

germ — that    is   to    say,  of  the   mosquito — are   very 

restricted. 

Influence  of  trees,  houses,  and  lodging. — The  inter- 
vention of  a  belt  of  trees  between  a  malarial  swamp 
and  a  village  is  said  to  protect  from  malaria  the 
bouses  on  the  leeward  side  of  the  trees.  The  trees 
may  filter  out  the  mosquitoes  by  affording  them  pro- 
tection from  winds.  Open  windows  and  doors,  by 
giving  ready  access  to  mosquitoes,  are  sources  of 
danger  in  malarial  countries;  for  this  and  similar 
reasons  sleeping  on  the  ground,  on  the  ground  floor,  or 
unprotected  by  a  mosquito  curtain,  is  dangerous. 

Time  of  day  in  relation  to  infection. — Evidently 
in  conformity  with  the  habits  of  the  mosquito,  the 
time  just  before  sunrise  and  just  after  sunset,  and  the 
night,  have  the  reputation  of  being  the  most  dan- 
gerous as  regards  liability  to  contract  the  infection. 
Although  mosquitoes  are  most  active  during  twilight 
and  night,  they  bite  readily  enough  during  the  daytime 
in  shady  and  windless  places,  as  in  thick  jungle  or  in 
a  dark  room.  A  very  few  species  are  diurnal  in 
habit. 

Disturbance  of  the  soil. — It  has  often  been  observed 
that  in  malarious  countries,  so  long  as  the  soil  remains 
undisturbed,  agues  and  the  severer  forms  of  fever 
are  comparatively  rare  ;  but  so  soon  as  building,  road- 
making,  and  other  operations  implying  soil  disturb- 
ance commence,  then  severe  malarial  fevers  appear. 
After  a  time,  and  when  these  operations  in  the 
progress  of  events  have  concluded,  and  the  broken 
surface  of  the  soil  has,  so  to  speak,  skinned  over 
again,  the  place  becomes  once  more  comparatively 
healthy.     The  medical  history  of  Hong  Kong  may 
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Z&1   in  illustration  of  this  fact     At  the  con^ 
:;.•■:.  :.:   of  the  occupation  of  this  island  by  %h& 

British,   for  a  abort  tiroe   it   was   healthy  enougfe* 
Th rj      on   its  cession  being    complete,    and    when 
barracks  and  houae*  were  being  built  and  roads  htfi 
<ut.    it    became   excessively  unhealthy,  the   soldi* 

•  Iviii-  by  the  hundred  of  pernicious  fevers,  In  u 
tiif  -iokneas  and  mortality  gradually  decreased;  ifid 
iimw.  -i  fiir  as  malaria  is  concerned,  the  citj 
Vic i  i  is  healthy.  But,  even  at  the  preaeut  *i*y» 
whi-ivver  in  the  outakirt*.  In  the  course  of  the  rtfr 
st ruction  of  «  rta*  and  similar  woflrt* 
-oil  fc  turned  n  of  a  most  r»emicw<w 
type     is    near^  ak    out    among    tLcw 

♦  n-a^t'd  in  the  Jk?  case  of  Hong  I 
l>ut  there  arc  dt 

be    quoted,    and  [uite   as    apposite    atd 

(onvinvitig,  V  k  of    carelessly  di 

in-     the    soil    in  localities,    particularly 

during   the  warm  a™*  >il  disturbance  usually 

iinplii ->  the  formation  oi  uif«^  Holes  imply  puddle 
and  iddles  imply  mosquitoes.  In  the  present  state 
«»r  k  uwlmlge  this  seems  to  be  ad  equate  explanation 
<>f  t),.  rtjcogniaed  danger  of  earth-cutting  in  malarious 
districts. 

CIKCTMSTAXCKS    FAVOURING    THE   CLINICAL    MANIFESTA- 
TION   OF    MALARIAL    INVASION. 

As  u  rule,  a  successful  infection  declares  itself 
within  a  week  or  ten  clays.  As  with  other  in* 
foot  ions,  certain  individuals  resist  invasion  by  the 
malaria  parasite  for  a  longer  or  shorter  period.  A 
very  few  appear  to  be  permanently  immune.  Every- 
thing tending  to  cause  physiological  depression  favours 
susceptibility  and  acute  manifestations. 

Influence  of  meteorological  conditions  on  relapse. — 
A  malarial  subject  while  in  the  mild  climate  of 
the  tropics  may  keep  in  fair  health  ;  but  when,  as  is 
so  often  the  case  with  sailors  and  others  returning  to 
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Europe,  he  is  plunged  into  the  stormy  winter  of  the 
North,  is  exposed  to  cold,  and  has  long  watches  and 
fatiguing  work,  very  probably  latent  malaria  will 
become  active  and  ague  follow.  This  is  a  common 
experience  with  malarials  from  the  tropics.  It  is 
almost  the  rule  with  people  coming  from  the  West 
Coast  of  Africa.  Stanley  says  that  so  long  as  he  and 
bis  companions  were  ascending  the  Congo,  the  wind 
being  with  them  and  therefore  not  much  felt,  they  did 
not  have  fever ;  but  that  on  descending  the  stream,  a 
strong  breeze  blowing  in  their  faces  and  chilling  them, 
they  constantly  had  attacks.  The  physiological  de- 
pression and  disturbances  caused  by  the  cold  wind 
paralysed  the  self-protecting  power  of  the  body,  and 
permitted  the  hitherto  latent  parasite  to  get  the 
upper  hand.  And  so  it  is  found,  in  the  highly 
malarial  districts  of  tropical  Africa,  that  houses 
perched  on  elevated  and  windy  situations  are  not 
so  healthy  as  those  on  lower  and,  therefore,  less 
exposed  and  more  sheltered  ground.  This  must 
not  be  interpreted  as  showing  that  wind  causes 
or  carries  malaria.  The  wind  merely  acts  as  a  cause 
of  physiological  strain,  of  chills ;  it  acts  just  in  the 
same  way  as  fatigue,  hunger,  a  wetting,  disease,  fear, 
excesses,  or  depressing  emotions  are  found  to  do. 

Sex,  age,  occupation. — Sex,  per  8*,  seems  to  have 
no  particular  influence  as  regards  liability  to,  or 
severity  of,  malarial  attacks.  Neither  has  occupa- 
tion :  although,  of  course,  those  engaged  in  tilling 
and  working  the  soil  are  more  exposed  to  mosquito 
bite,  and  therefore  more  subject  to  malaria,  than 
the  townsman  or  the  sailor.  Malarial  attacks  are 
more  severe,  more  common,  and  much  more  dangerous 
in  young  children  than  in  adults. 

Malaria  a  communicable  disease. — Malaria  is 
certainly  not  directly  communicable,  in  the  same  way 
that  such  diseases  as  small-pox  or  measles  are.  It 
can  be  communicated  directly  only  by  injection  of 
malarial  blood.  But  there  can  now  no  longer  be 
any  doubt  that  a  malarial  patient  introduced  into  a 
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community,  provided  suitable  mosquitoes  are  present, 
is  a  source  of  danger.  If  mosquitoes  of  the  proper 
species  bite  such  a  patient — say  in  the  wards  of  a 
hospital,  in  a  jail,  a  house,  or  a  camp — and  a  week 
later  bite  someone  else,  that  second  individual  may 
become  infected,  and  ten  days  later  may  be  seized 
with  malarial  fever. 

Study  of  th-e  mosquito  indispensable. — Whether 
it  be  that  under  certain  conditions  malaria  may  be 
acquired  by  the  inhalation  or  imbibition  of  the 
spores  of  the  parasite — as  a  few  still  maintain — 
or  whether  it  be  that  it  can  only  be  acquired 
through  the  bite  of  the  mosquito,  certain  it 
is  that  this  insect  is  a  principal  and  indispensable 
agent  in  diffusing  the  germ.  Full  knowledge,  therefore, 
of  all  that  concerns  the  aetiology  of  the  disease  will 
only  be  attained  when  we  have  full  knowledge  of 
the  various  species  of  mosquito  capable  of  sub- 
serving the  germ,  of  certain  vertebrates  which  may  be 
capable  of  taking  the  place  of  man  in  the  malarial 
cycle,  of  their  geographical  distribution,  of  their 
habits,  and  of  their  enemies.  As  yet  this  knowledge 
is  but  beginning.  When  we  have  said  that  the 
malaria  parasite  is  subserved  by  several  species  of 
Annphrh's,  and  that  these  species  are  mainly  of  noc- 
turnal habit,  we  have  enumerated  the  principal  items 
of  existing  knowledge  on  the  subject.  Whether 
certain  species  of  Cale.c,  Stcyomyia  and  other  Culicidft 
may  not  be  efficient  hosts  for  the  parasite,  as 
some  of  them  certainly  are  for  Proteosoma  and 
Fihtria  noctnma,  can  as  yet  neither  be  affirmed  nor 
denied.  Studies  in  this  Held  are  being  actively  carried 
on,  so  that  in  a  very  few  years  important  additions 
to  our  knowledge  of  great  practical  value  may  be 
confidently  looked  for. 

ACCLIMATISATION     AN'I>     IMMUNITY. 

Personal  acclimatisation. — Is  there  such  a  thing 
as  acclimatisation  as  regards  malaria?  The  answer 
to    this     is,     "  Yes    and     No."       As    regards    the 
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European,  it  would  seem  that  those  who  have  re- 
sided many  years  in  a  malarious  district  are  less  liable 
than  recent  arrivals  to  severe  remittents,  but  more 
liable  to  mild  agues.  As  already  mentioned,  the  first 
attack  of  malarial  fever  is  generally  remittent  and 
severe  in  character  ;  subsequent  attacks  are  generally 
frankly  intermittent.  Old  febricitants  are  more  liable 
to  pernicious  attacks  of  an  adynamic  type  than  the 
recently  infected  :  notably  to  hsemoglobinuric  fever. 
Trifling  causes,  such  as  do  not  provoke  fever  in  the 
fresh  arrival,  are  often  sufficient  to  bring  on  an  ague 
fit  in  the  old  resident.  The  new  arrival  in  the  tropics 
does  not  think  much  of  exposing  himself  to  the  sun, 
the  rain,  and  the  wind ;  but  the  old  resident  is  very 
chary  about  going  out  without  his  sun-hat  and  white 
umbrella.  The  latter  wears  flannel,  and  changes  his 
clothes  after  exercise ;  he  is  careful  not  to  cool  off 
too  rapidly  by  sitting  in  a  draught ;  he  will  not  sit 
down  in  wet  clothes.  The  newcomer  may  look  on 
these  precautions  against  chill  as  signs  of  effeminacy. 
They  are  not  so,  however ;  experience  has  taught  the 
old  resident  that  neglect  of  them  means  an  attack  of 
fever  and  a  week  off  work.  The  newcomer  takes  a 
cold  bath ;  the  old  resident  takes  a  warm  one.  The 
newcomer  sits  up  late,  eats  and  drinks  and  smokes 
as  in  Europe  ;  the  old  resident  goes  to  bed  betimes, 
and  eats  and  drinks  and  smokes  in  moderation.  By- 
and-by,  sharp  lessons  teach  the  newcomer  to  respect 
the  sun  and  the  rain  and  the  wind,  to  clothe  with  a 
view  to  avoiding  chill,  and  to  live  temperately.  This 
is  an  education  all  pass  through  in  malarial  countries. 
Acclimatisation,  to  a  great  extent,  though  not  entirely, 
means  experience,  education  ;  not  simply  an  uncon- 
scious adaptation  of  the  physiology  of  the  individual, 
bat  an  intelligent  adaptation  of  his  habits. 

Racial  and  individual  differences  of  susceptibility. 
— Nevertheless,  there  can  be  no  doubt  that,  for  some 
occult  reason,  certain  races  and  certain  individuals 
are  less  susceptible  to  malarial  influences  than  others. 
A  very  few  individuals  are  absolutely  immune  and 
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can  live  in  intensely  malarial  places  with  impunity. 
Tt  is  a  well-established  fact  that  the  negro  in  Africa, 
although  he  doe*  get  fever,  does  not  get  it  so 
frequently  nor  so  severely  as  the  European;  even 
although  the  latter,  from  his  hygienic  ways  of  living, 
is  of  the  two  much  the  less  exposed  to  infection. 
The  Chinese,  the  Malays,  and  some  other  dark- 
skinned  races  also  appear  to  enjoy  a  comparative 
immunity — an  immunity  considerably  less  pro- 
nounced, however,  than  that  enjoyed  by  the  African 
and  West  Indian  negro.  There  is  some  evidence  to 
show  that  even  the  individual  European,  if  he  sur- 
vive the  process,  may  after  many  years,  through 
frequent  infection,  attain  immunity;  this,  however, 
does  not  appear  to  be  transmitted.  The  inhabitants 
of  the  malarious  districts  of  Italy,  Corsica,  Greece, 
Turkey,  and  other  South  European  countries  have 
inherited  no  marked  immunity  from  malaria  in 
virtue  of  the  thousands  of  years  during  which  their 
ancestor  lived  in  malarious  districts.  But  they  have 
inherited  experience,  and  many  of  them  know  how 
to  keep  clear  of  the  infection  they  cannot  overcome; 
this  probably  is,  in  great  measure,  the  extent  of  their 
acclimatisation  and  apparent  acquired  immunity. 

We  are  indebted  to  Koch  for  an  important  obser- 
vation, with  manifest  practical  bearings,  on  this 
subject  :  an  observation  which  throws  light  on  the 
apparent  immunity  of  negroes,  Melanesians,  and  other 
dark-skinned  races  living  in  highly  malarious  coun- 
tries. Jle  has  shown,  and  his  statements  have  been 
abundantly  confirmed,  that  the  natives  of  such 
districts  acquire  their  immunity  from  repeated  and 
persistent  infection  in  childhood.  In  such  places  the 
blood  of  practically  every  child  up  to  three  or  four 
yea  is  of  age  contains  malaria  parasites.  The  propor- 
tion of  infected  children  gradually  becomes  smaller 
with  each  additional  year,  until  adolescence  is 
approached,  when  the  blood  becomes  practically 
parasite-free,  and  immunity  is  established.  Daniels 
had  already  shown,   by  a  comparative  study  of  the 
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prevalence  of  malarial  pigmentation  in  the  cadavers 
of  natives  of  British  Guiana,  that  such  was  probably 
the  case ;  Koch's  more  direct  observations  on  the 
parasite  in  Melanesia,  confirmed  as  they  have  been  by 
English  observers  in  India  and  Africa,  have  definitely 
settled  the  matter.  The  mortality  in  native  children 
from  malaria  is  very  great;  but  it  would  appear  that  a 
relative  tolerance  is  soon  acquired,  for  although  the 
negro  child  may  have  a  rich  infection  of  parasites  in 
its  blood,  possibly  in  consequence  partly^ of  increasing 
immunity,  partly  of  some  racial  and  inherited  quality, 
it  may  exhibit  a  remarkable  tolerance  of  the  malaria 
toxines.  It  has  often  been  remarked  that  these  dark- 
skinned  children,  with  enormous  spleens  and  a  rich 
stock  of  malaria  parasites  in  the  blood,  run  about 
fever-free,  and  apparently  in  rude  health.  It  would 
seem  that  certain  races  of  man  react  to  the  malaria 
parasite  much  in  the  same  way  as  the  Texan  cattle 
react  to  Piroplasma  biyeminum,  or  as  the  large  game 
animals  of  Africa  react  to  Try/nnosoma  llmcei ; 
rejwated  infection  in  early  youth,  if  it  does  not 
quickly  prove  fatal,  creates  immunity.  Race  may 
have  something  to  do  with  the  tolerance  of  the 
infection,  but  it  is  not  everything,  for  the  negro  from 
a  non-malarial  country  on  becoming  infected  in  a 
malarial  country  suffers  almost  as  severely  as  the 
European. 
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Tiik  parr  played  by  the  female  mosquito,  or  gnat,  i 
life-history  of  the  germ  of  malaria,  as  well  as  in  t-T»J 
of   yellow  fever,  filaruiais,  and,    most    probably,     < 
other    ^diseases,     of    warm    climates,    renders     soai 
knowledge  o  iatory  of  this    insect 

necessity  for  ^  LoIogisU     Although   tU* 

Cut  ir  idee     or  id    received,    now 

again,  some  at  tturalists  ever  since  til* 

time  of  Linns  'cently  that  the  exteH* 

complexity,  ar  $  this  group  of  insect* 

have  been     apr  ousiderations    of   sjk*c<? 

preclude  me  from  than  the  merest  outline 

of  the    subject;  desire  to  follow  it  up 

would  flo  well  to  pruviuc  lemselves  with  one,  or 
both,  of  two  recent  wc.-8 — namely,  Theobald's 
Monograph  of  the  Culwidw,  and  Giles's  Haivdhook 
of  tlw  iliifiix  or  MoM/ni£oe#f  in  either  of  which  will 
he  found  details  of  all  that  was  known  about  these 
insects  up  to  the  date  of  publication — 1902. 

The  Culicidc€,  of  which  there  are  at  least  300 
known  and,  probably,  over  200  additional  and  as  yet 
u nd escribed  species,  belong  to  the  order  of  Diptera, 
or  two-winged  insects,  in  which  the  posterior  of  the 
two  pairs  of  wings  of  the  typical  insect  are  rudimen- 
tary, being  represented  by  the  halteres  or  balancers 
(Fig.  31).  Like  the  other  members  of  the  order, 
they  lay  eggs,  from  which  is  hatched  a  worm-like  larva, 
which,  after  growth  and  several  changes  of  skin, 
ceases  to  eat,  and  becomes  converted  into  a  nymph 
or  pupa,  from  which,  by  a  rupture  of  the  pupa-case, 
the  adult  insect  or  imago  emerges. 

The  geographical  range  of  the  mosquito  extends 
from  the  frigid  zones  to  the  equator.     Given  stagnant 
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Fig.  31.— Female  Mosquito 


wiioily  understood. 

The  adult  insect  feeds  on  ^s 


Fig.  32.— Various  forms  of  mosquito  eggs.     ( 
or  Mu&'iuitt-e*.") 


males.     wWU     £- 
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"^on  the  surface  of  still  water,  on  which  they  float. 
**te  process  of  hatching  out  depends  in  great  measure, 


Fi.\  £1.— An<>iihclf»4  marnlij<eniii*,  Moi«r, 
Urvik,  iiliHwiiii:  tiraithin;;  position  at 
•i'lrfa".-  i.f  water.  ( A.lUr  ll»urtltl,  Hull. 
(  ■  it«l  M-Um  I*]>t.  .!?/#.). 


as  indeed  do  all  the  developmental  processes  con- 
nected with  the  mosquito,  on  temperature,  being 
retarded  or  even  suspended  by  cold  and  accelerated 


Fitf.  34.— Culex  pinions  larva  in 
breathing  position  at  stirfaiv 
of  writer.  (After  llviraitl, 
Hull.  UnitC'l  ' SMtfi  If  i>t. 
A.jr.). 


»v  warmth.  At  ordinary  summer  temperature  the 
itrviu  hatch  out  in  from  two  to  three  days,  and  at 
•nee    proceed  to     feed    voraciously    on     the  organic 
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materials  suspended  in  the  water.  Being  air- 
breathers,  a  great  part  of  their  time  is  passed  at  the 
surface  of  the  water,  where  they  lie  in  such  a  position 
— which  varies  with  species — that  the  respiratory 
opening  placed  near  the  tail  can  function  readily 
(Figs.  33,  34).  After  the  several  moultings  the  larva, 
now  very  much  increased  in  size,  passes  to  the  nymph 
or  pupa  phase  (Fig.  35),  during  which  the  little  animal 
ceases  to  feed,  and  for  the  most  part  floats  just  awash 


Fitf.  36. 
Fupa  or  Anopheles  nmculipeimis.  Papa  of  Culex 

(Afl*r  Hovxird,  Dull  United  StaUs  Dept.  Agr\, 

at  the  surface  of  the  water.  In  from  one  to  two  days  the 
pupa-case  bursts  and  the  insect,  emerging,  stands  on  the 
empty  case  till  its  wings  have  dried,  when  it  flies  away. 
From  first  to  last,  from  egg  to  imago,  the  process  of 
development  takes  about  a  month  in  the  temperature 
of  the  Italian  summer.  As  each  female  mosquito  may 
lay  eggs  many  times  in  a  season,  and  many  hundreds  of 
egg*  each  time,  and  as  the  young  female  can  produce 
eggs  within  a  week  or  ten  days  from  birth,  it  follows 
that  one  pair  of  insects  can  give  rise  to  several 
millions  of  their  kind  in  the  course  of  a  summer. 

During  cold  weather  the  development  of  the  larva 
is  temporarily  suspended,  and  the  surviving  adults,  at 
all  events  the  females,  hybornate  in  dark  and  sheltered 
nooks,  to  become  active  again  on  the  return  of 
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'A'"'i'lif!r.  In  this  way  and  as  larva*  the  species  is  carried 

"•'<' 'rlir cold  weather  of  winter.     The  duration  of  the 

''/'•  of    the    adult    insect    has    not    been    definitely 

■'^f ruined,  hut  some  species,  if  supplied  with  water 

And. suitable  food,  can  live  for  several  months. 

It  is  suggested  that  the  mosquito  tends  to  return  to 
the  particular  pool  in  which  she  herself  was  hatched 
oat  to  deposit  her  own  eggs,  and  that  she  rarely 
strays  from  the  vicinity  more  than  a  few  yards, 
<juite  exceptionally  beyond  half  a  mile.  Occa- 
sionally she  may  be  blown  for  some  distance  by 
gentle  winds ;  and  it  is  believed  that  under  certain 
circumstances,  probably  connected  with  food-supply 
and  over-stocking,  she  will  travel  singly  or  in  vast 
swarms  for  long  distances.  Such  migrations, 
however,  are  quite  unusual.  Of  course,  mosquitoes 
may  be,  and  often  are,  transported  great  distances 
in  ships,  railway  carriages,  and  similar  vehicles,  and 
so  man  aids  in  their  diffusion  ;  but  for  the  most  part 
the  mosquito  is  a  feeble  and  timid  flier,  disliking  to 
leave  her  accustomed  haunt,  and  seldom  rising  high 
above  the  ground.  So  soon  as  even  a  moderate 
breeze  springs  up  she  seeks  shelter  in  bush,  or  house, 
or  cranny.  Some  species  are  domestic ;  others  live 
exclusively  in  jungle  or  forest ;  some  after  passing 
the  day  in  the  open  visit  human  habitations,  or  the 
haunts  of  birds  and  beasts,  during  the  ni#ht.  The 
great  majority  of  species  are  nocturnal  in  habit, 
although  many  of  these  can  be  coaxed  into  activity 
by  the  reproduction  of  night-like  conditions  of  shade 
and  atmospheric  stillness. 

When  the  female  mosquito  proceeds  to  feed  on  an 
animal,  she  raises  her  hind  legs  and  presses  the  tip 
of  her  proboscis  against  the  skin.  This  causes  the 
label  la  (Fig.  36)  to  splay  out.  Between  the  labella, 
which  thus  serve  as  a  support  and  guide,  she  now 
forces  the  piercing  elements — namely,  the  labrum, 
hypopharynx,  mandibles,  and  maxilla;  ( Fig.  3<>) — into 
the  skin.  The  labium,  being  only  a  sheath,  does  not 
penetrate,    but,    as    the    stabbing    elements  of   the 
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piolwseis  sink  into  the  skin,  bends  backwards  about 
its  middle,  the  labella  still  pressing  against  the  skin 
and  clasping  the  stilettes.  It  is  hoiieved  that  the 
secret  ion  of  the  vencno-salivary  glands  (Figs.  11,  14) 
is  now  emitted,  passing  along  the  delicate  salivary 
duct  and  thence  down  a  minute  canal  which 
traverses  the  hypopharynx  to  its  tip,  and  so  into  the 
subcutaneous  tissues  of  the  bitten  animal.  It  is 
supposed  that  the  function  of  the  salivary  secretion  is, 


h 
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Y'vi.  y<>.—  Ki'iiKili*  nii»si|iiiln.    (Adapted  from  Nuttall.) 

ir.  .i  untoiiiiii  ;  h  h.  palpi:  '-.  liibrum-cplpharynx:  >/.  <f.  mandible* ; 
c.  h>  [mphuryiix  ; ,'.  /.  inaxilhi' ;  <j.  labium  ;  A,  labvlla. 

by  irritating,  to  determine  a  tiow  of  blood  to  the  part 
bitten,  and  also  to  prevent  coagulation  of  the  blood. 
To  many  people  this  secretion  is  a  powerful  irritant, 
although  repeated  inoculation  tends  to  produce  toler- 
auce,  as  in  the  case  of  other  organic  poisons. 

A  buccal  tube  is  formed  by  the  apposition  of  the 
upper  surface  of  the  hypopharynx  to  the  under 
surface  of  the  labium  (Fig.  37).  Along  the  tul* 
so  formed  the  blood  is  aspirated  by  the  expansion  of 
the  gizzard-like  organ  (Fig.  1 1,  /*),  and  then  driven  by 
the  contraction  of  the  same  into  the  stomach 
(Fig.  11),  or  middle  intestine,  as  it  is  called.  A  mos- 
quito will  till  herself  in  a  minute  or  thereabouts.   She 
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.   then  withdraws  her  proboscis  and  flies  heavily  away 
to  some  sheltered  spot  to  digest  the  meal.    Apparently 
the  first  step  in  digestion  is  the  concentration  of  the 
Wood  she  has  imbibed ;    this  is  effected  by  excretion 
of  the  watery  portion  of  the  liquor  sanguinis.     Often 
vhiJe  this  process  of  dehydration  is  proceeding,  even 
*hile  she  is  sucking,  droplets  of  clear  fluid  may  be 
seen  ejected  at  her  anus.      The  concentrated  blood 
becomes  in  this  way  a  viscid  tarry  mass,  which  is 
gradually,    in    the    course    of    three  or  four   days, 
partly  absorbed  r 

and  partly 
voided  as  gam- 
U>ge  -  coloured 
feces.  The 
mosquito  is 
now  ready  for 
another  meal. 
The  rich 
laoulum  sup- 
plied by  blood 
s^ems  to  favour 
ovulation. 

The  accom- 
panying figures 
give  a  good  idea 
of  the  leading  features  of  the  anatomy  of  the  mosquito 
and  of  the  names  applied  to  the  various  parts  and 
organs,  and  will  help  the  student  to  understand 
'lescriptiuns  of  genera  and  species. 

The  antenna;  of  the  male  insect  are  adorned 
**itli  a  profusion  of  long  silky  hairs,  in  marked 
tmtrast  to  the  scanty  down-like  and  short  hairs 
n  the  antenna1  of  the  female  ;  this  is  an  easily 
ecognLsed  indication  of  sex. 

There  are  many  kinds  of  insects  which  possess 
lood-sucking  propensities.  As  a  rule  there  is  little 
itfieulty  in  distinguishing  most  of  these  from  the 
losquito.  There  are  certain  l)i}>t*r<t,  however,  which 
osely  resemble  the  latter  in  appearance  as  well  as 
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Fig.  37.— Section  of  mosquito.  (Adapted  from 
XutUll.i 
r.  Labram  cpipharynx : «/.  mandibles  :  r.  hypopharynx ; 
/.  maxUlre  :  <j,  labium  :  i,  Hulivary  duct ;  j,  niubdcs  ; 
t.  tr&chcHP. 
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in  habit.  These  the  student  should  learn  to  distin- 
guish. The  principal  of  the  mosquito  like  blood- 
suckers are  the  Midges  (Cheiranomidifi)  and  the 
Sand-flies  (SimxdicUr).  Readily  recognised  diagnostic 
points  are  the  following : — 

Mosquitoes  have  a  long  suctorial  proboscis,  and  the 
veins  of  their  wings  are  fringed  with  scales. 

Midges  are  very  slender  and  minute,  have  a  short 
suctorial  apparatus,  and  narrow  wings. 

Sandflies  are  small,  obese,  and  hump-backed,  have 


t"ii:  3*.».— Wing  of  Culex  concolor  (male),  to  illustrate  txTiiiiii"lojjy. 

r  e»U  .  1'.  Auxiliary  vein  :  7—4.  flrat  to  Sixth  longitudinal  veins  and  branches: 
7.  seventh  or  false  < unhealed-  longitudinal  vein  :i7.  unsealed  vein  between 
fifth  and  sixth  longitudinal  veins;  A.  humeral  transverse  vuln :  /•.  super- 
numerary transverse  vein  ;  in,  middle  t  ran  verso  vein  ;  r,  posterior  transverse 
rein:  A .  costal  cells ;  H.  subcostal  cells :  ('.  marginal  cull;  J),  anterior  fork 
ceil  or  first  subnttrglnal  cell ;  K.  second  submarginal  cell :  F.  first  posterior 
e*U;  H.  hinder  fork  or  second [posterior  cell ;  //,  third  posterior  cell;  /.  first 
kaoal  cell ;  J.  second  basal  cell ;  K.  anal  cell ;  L.  axillary  cull ;  Jf,  spurious  coll. 

short  suctorial   apparatus,  comparatively  stout  legs, 
broad  wings,  and  short,  straight,  hairless  antenna1. 

Theobald  divides  the  family  of  Cnl'u:id(t  into  live 
•tub -families,  named  and  characterised  as  follows  : — 

1.  Mrgarhinina:  brilliantly  coloured  insects,  with 
palpi  al*>ut  as  long  as  the  very  long  curved  proboscis. 

2.  Anoph'lina :  palpi  about  as  long  as  the 
straight  prol>oscis  in  both  sexes,  those  of  the  male 
Wng  clubbed  at  the  distal  end,  those  of  the  female 
Uing  linear. 

X   C'dicina;  palpi  about  the  length  of  the  straight 
proUiscis  in  the  male,  much  shorter  in  the  female. 
4.   JZdomina  :  palpi  very  short  in  both  sexes. 


1 4  2  Malakia* 

ethrina;     mouth    parts     not    far**;  Ajfg{ 
}-:•  rcing,  there  being  no  ti*ue  proboscis     y$\\*irj 

Tlir  l  la^ification  of  genera  and  species  is  *  *    /• 
in   miit  measure  on  the  shape  and  arrange^ 
scales  (Fi£.  te)  and  on   the   veins  and  celU  d 
wing  I  Fig.  39). 

So    far  only  the  Anophetina  and    the   C&nr^p 
hav*?    :\u    interest    for    the     pathologist.      Of 
AiutjifflinOi  certain  species  of  the  genus    Anvpk* 
at   as   earners  of  the  malaria   parasite*  and  ol  ll 
l«.-a>i      twro     species    of     filaria —  F*     nocturne 

r.      ittu. 

<  *f    the  Ctitiritm     two    j*en*fi  I 

ha\       i  paf|  nnineh . 

sjm-1  n:,  of  * 
iiiitt.r  «>f  th 
wh'h-li  t'crtail 
of  tin'  intern 

The    ohaiw  5    throe  genera    arv  **4 

,  Fr»7'W«i  (Fig.  -t  I  >.  I  i  Loth  tint  unci  narrow  ciOTM 

hi]        ,ii  riiHinlf  covered  %.  t__ nr  upright  forked  ***!**; 

1  "ii l.    in   ljoilt  eexvs.  usually  about  the  lcnifth  o!  tin   j 
i'"ur-ji-iintf-<]  in  the  9,  three- join  ted  in  the  $,  but  comlri 
a*    itn-  hi*.;  Jippnrently    make  tha  9  five-  or  six- jointed  and 
tiu      '    four*    ur   live-jointed:  in    the   o"  the    hist  two    ]■ 
u.        iik.  ihojrti  and   often  oli\v~*h  up  A.     AnU  nna*  fourt«ti* 
jii      I  filiform  j  jjilnsc  in  the  f,  plan  i  use  in  the  J  and  nft«n* 
i   int.  i j      Thorax  sometimes  nnic  on  the  dorsum,  naaallj  *it)i 
i)  hi    ■■. .  i;  i  i  r  - 1  i  K  ■  ■ ,  Or  smalt  aprndlos-aHped  flat  scales,   AW(HO*fl  I 
•^<  n- -i-EiIly  pilose,  hat  EouieLime^  with  «few  scales,  and  nt+ly    ' 
with  nitiny.  Whigs  covered  with  small  seaks  of  lanceolate  form 
<>i  irifT  tl'-U  with  (he  lirsl  sub*  marginal  cell  longer  and  nart'  i» 
than   the  second  posterior  cell :  both  thft  second  and  third  long 
v.inq  run  post  the  crocA-vcins  into  the  basal  eellaT 

i  >F  th*  fifty  or  more  described  species  of  Anoph- 
tlic   t'nllowinjLj  have  heen   shown  with   more   or  less 
]>ivi-iMi(      tu    W    efficient     hosts    of    the     malaria 
par .»   lies  : 

A,  functus  (Hg»  *0)    V  Africa. 

4,    pahuli*  ) 
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A.  MfiircatHi  I  Europe. 

4.  atgyrotarsvs  (<abif#*h     ~ 
A.  sinensis  (jaeiidopictus) 

J.  Jfowm 

A.  Cidm/aci*  Wndia. 

J.  flumatili*  (James.) 

A.  Sl^pheiufii  ■ 

J.  Theobaldi 

J.  barhirostris 

jm  Turkhndi 


VI;!.  4l.-An"i»1i«-l"! 


sicuViyiim*  (r,'!l 
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once  soon  is  easily  recognised,  owing  to  the  predominant* 
of  regularly-arranged,  flat,  imbricated  scales  on  their 
costume.  They  have  a  smooth,  satin-like  appearance  which  k 
most  characteristic,  and  oven  the  wings  have  a  smoother  art* 
more  velvety  look  than  tho  true  Cttlice*.  With  hardly  at 
exception,  they  present  no  other  coloration  than  jetty-bhek, 
contrasted  *  ith  the  purest  white,  the  latter  being  disposed  n 


Fig.  4-2.— Htt'pJiiiYiH  fiisciata  (female). 


Fig  43.— Culcx  pipien*  (femik). 


1  lands  and  stripes  on  tho  legs  and  in  adornments  of  tho  thorax, 
which  are  often  most  elaborate.  Tho  black,  however,  greatly 
preponderates,  and  one  or  two  are  almost  entirely  black.  They 
are  essentially  tropical  and  subtropical  insects,  and  arc  hardly 
found  north  of  40°  latitude."  Theobald  defines  the  genusM 
follows: — "Palpi  short  in  the  9,  long  in  the  £,  four-jointed 
in  ?,  and  live- jointed  in  <£.  Head  clothed  completely  with  an 
armour  of  broad  flatbcales;  mesothorax  covered  with  either 
narrow  curved  or  spindle-shaped  scales ;  scutellum  always  with 
broad  Hat  scales  to  the  middle  lobe,  and  usually  with  them 
present  on  the  lateral  lobes  ;  abdomen  completely  covered  with 
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;-      flat  wales,  banded  or  unhanded,  but  always  with  whito  lateral 

f     "pote.   The  9  palpi  are  small,  never  more  than  one-third  of  tho 

length  of  the  proboscis :  those  of  tho  $  are  as  long  as,  or  longer 

than,  the  proboscis.     Wings  with  similar  veution  to  that  of 

typical  /,'iifer,  but  the  fork-colls  short." 

Htegomyia  fmeiata  is  tho  most  widely  distributed  mosquito 
known,  being  found  all  round  the  tropical  world.  The  reason 
for  this  according  to  Giles,  is  the  fact  that  S.  fanciala  is  a  good 
sailor — an  unpleasant  circumstance  in  view  of  the  role  of  this 
insect  in  the  spread  of  yellow  fever.  Its  specific  characters  arc 
proboscis  unbonded ;  last  hind  tarsal  joints  all  white,  with  some 
of  the  other  tarsal  joints  basally  light  banded ;  thorax  dark, 
*ith  prominent  white,  lyre-shaped  adornment.  This  species 
can  always  be  recognised  by  tho  peculiar  lyre-shaped  adorn- 
ment, drawn  in  thicker  lines  than  in  any  similarly-decorated 
»x*liiito,  and  by  the  broad  banding  of  the  hind  feet. 

Theobald  and  Giles  describe  twenty-threo  species  of 
■vty'.-7ivia. 

/."«/♦/  ;Fig.  43).  —  Palpi  of  the  9  short,  three-  or  four-jointod ; 

of  the ._'  Ions*,  three-  jointed  ;  constrictions  at  the  bases  may  give 

"*>••■?  a  four-  or  five-jointed  and  the  6  a  five- jointed  appearance  ; 

Jbe  List  joint  in  the  ?  is  usually  large ;    tho  6  may  have  tho 

latttwn  joints  swollen,  much  as  in  Anf>phtle*y  or  tlu*y  may  be 

narrowi.r  and  the  hist  pointed.     The  antenna-  arc  pilose  in  the 

i.|iliinw*r  in  the  ^,  and  are  composed  of  fourteen  joints,  the 

™*t  twii  in  the  <J  }>cing  long  and  thin.      Head    ornamented 

*Jih  narrow    curved    scales   over  the  occiput,  nnd    upright 

f°rM  lilies,  ecpcv  ially  thick  on  the  back  of  the  head,  fiat 

^on  the  sides:  thorax  with  narrow  curved  hair-like  or 

I'jndie-iihaiied     scales:    scutellum    with    narrow    curved    or 

>pm(lle->hapei  wales  only :    abdomen  with  flat  scales  ;    wings 

*itfl  «nall  median  scales  to  tho  veins  and  more  or  less  thin 

touur  Literal  ones  to  some  or  all  of  the  veins.     In  the  wings, 

toe  first  sub-marginal  cell  is  longer  and  narrower  than  the 

*c:/nd  posterior  cell,  and  the  posterior  cross-vein  is  always 

flwrer  the  ba-e  of  the  wing  than  the   mid  cross-vein.     Tho 

•cuVs  may  collect   in   certain  areas  and  form   spots,  or  may 

'■»  ornamented   ^ith   spots  of  different  colour.     Tin;   ungues 

of  the  y  ar«- equal,  simple  or  imiserratcd ;  of  the  ^,  unequal 

i-n  the  fore-  and  mid-legs,  the  L*»rge  uniserrutcd  or  biscrrated, 

the  smaller  uniserrated  or  Minple. 

Theobald  includes  some  I'M)  species  in  the  i^'iius 
Ct'1'j:.  Although  there  can  be  no  question  of  the 
efficiency  of  at  least  one  species  as  an  intermediary  in 
filariasis,  so  far  no  cuhx  has  been  shown  to  subserve 
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any  of  the  malaria  parasites  of   man,  although  out 
is  an  efficient  host  for  proteosoma  of  birds. 

There  arc  certain  features,  not  alluded  to  in  tin 
foregoing  descriptions,  but  which  are  of  practical  um 
in  enabling  the  observer  to  discriminate  rapidlj 
between  AnopJtelea  on  the  one  hand  and  Ctdex  and 
Stegomyia  on  the  other.  In  Anopheles  the  axes  of  the 
proboscis,  head,  thorax,  and  abdomen  are  in  a  line 
with  each  other  (Fig.  44)  ;  whereas  in  Ctdex  and 
Stegomyia  the  head  and  proboscis  lie  more  or  less  •( 
obtuse  angles  to  the  thorax,  and  the  extremity  of  the 
abdomen  is,  if  anything,  somewhat  lower  than  its 
thoracic  attachment  (Fig.  45).  Consequently,  in 
Anopheles  this  arrangement  suggests  a  bradawl,  in 
Ctdex  and  Stegomyia  a  hunchback. 

Partly  as  a  result  of  this  disposition,  most  speciei 
of  A  noplieles  cairy  the  head  very  much  lower  than  the 


Fiji.  44.—  Characteristic  position 
of  many  species  of  Auophcles. 
(Rota.) 


Fig.  40.— Characteristic  position 
of  many  species  of  Cnlex. 
(Ross.) 


thorax,  ami  the  thorax  lower  than  the  abdomen,  the 
general  appearance  suggesting  that  the  iusects  are 
standing,  or  trying  to  stand,  on  their  heads  (Fig.  44) ; 
they  are  thus  disposed  at  an  angle  to  the  surface 
they  are  standing  on.  Ctdex  and  Stegomyia,  on  the 
other  hand,  stand  almost  parallel  to  the  plane  they 
are  resting  on  (Fig.  45). 

The  genera  differ  in  a  very  marked  way  as  regards 
the    position  of   their  larvae   at   the   surface   of  the 
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water.  The  larvae  of  Ctdex  and  Stegomyia,  being 
provided  with  a  long  respiratory  tube,  hang,  as  it 
were,  by  this  almost  at  a  right  angle  to  the  surface  ; 
whereas  Anopheles,  having  no  respiratory  tube,  is 
obliged  to  lie  flat  on  the  surface  (Figs.  33,  34). 

These  distinctions  are  not  applicable  to  all  species, 
hot  only  as  a  general  rule. 
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CHAPTER    VII  I, 

MALARIA:     DUGXOSI8. 

Til  Eli  K  is  a  marked  tendency  to  regard  and  dti 
nil  fevers  occurring  in  tropical  countries,  or 
v  tibials  who  have  returned  from   tropical  op 
as  malarial.     Such  slovenliness  in  diagnosis  nioit  I 
s  t  rr  h  u  i  j  u  si  y  a  void  ed  by  the  t  ropical  prac  t  i  t  km  er, 
is  ii] >i   to  become  a  habit  which,  sooner  or  later,  I 

I  •>  >  ■  1 1 1  - 1  t<»  have  disastrous  cotistvpiencea* 

i  in      tlir«»i»     pallia jrnomonir      feign* 
■mi  I  a  ri  sit— The  diagnosis  of  malarial  disease,  if  i 
r !  i , '  1 1 1  r :  1 1 1  .>  at  our  d  inposal  be  employed,  is  usually  not  * 
di  Hi  en  It  mat  ten     Formerly,  periodicity  and  the  oflni 
of  < pi i nine  were  the  teats  principally  relied  uu, 
certain   circumstances  they   are  fallible.     Nowi" 
in     all    rhmhtful    and    serious   oases,    it    liehovca 
practitioner    to  have  recourse  to   the  least    falti 
tt»st  —  tin*    microscopic    examination    of    the  blooi 
When     such     an     examination     yields     a     positive 
result,     when    the     pa  nisi te     in   any    of    its    forms, 
or    its    product  —  malarial    melanin  —  either    free 
in    the    liquor    sanguinis    or   enclosed  in  leucocytes, 
i>     found,    the    d hi gnosis     of     malaria    is    securely 
established.      Negative   results  from  a  single  micro* 
stophal    examination  are  not     so     trust  worthy    *i 
j » isi  t  i  v c  ;  but  if  the  ] iracti tioner  has  ex per  ien ee,  and 
if  he  bus  the  opportunity  to  make  his  examinations  at 
suitable    time*  and   in  a  cane  untreated   by  quinine, 
they,   too,  are  conclusive,  more  especially  if   supple 

I I  mi  it  I'd     by    a    count    of    the    large     mononuclear 
leucocyte*. 

The  1 1 ui nine  test  is  generally  conclusive  in 
intei-mi  Ltcuts  and  in  the  various  larval  forms  of 
m  a  I  a  ri  a,  I  hi  t  the  mo  re  se  v  ere  ty  pes  of  re  mi  t  ten  t  s  ai* 
of tcii  singularly  resistant  to  the  drug.  Moreover^  time 
may  not  be  available  in  which  to  test  such  cases  with 
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They  may  be  cases  of  a  threatening  nature 
a  speedy  diagnosis  is  of  the  first  importance. 
cases  the   microscope   is  the  only  available 
-thy  diagnostic  agent. 

iodicity    in    diagnosis.  —  Periodicity    at 
s   a    trustworthy   enough     clinical    test    for 

disease.  Tertian  and  quartan  periodicity 
nly  in  malarial  disease;  when  either  is 
hly  established,  its  presence  is  almost 
ve  as  to  the  case  being  malarial.  It  is 
se  as  regards  the  significance  of  quotidian 
ity.  Quotidian  periodicity  we  find  in  greater 
degree  in  nearly  all  fevers,  particularly  in 
associated  with  suppuration.  Jn  hectic  con- 
quite  unconnected  with  malaria  one  often 
quotidian  afternoon  rigor,  followed  by  hot, 
q,  and  a  temperature  rising  even  to  103°  or 
*br.,  the  febrile  movement  concluding  with 
*e  diaphoresis  and  complete  morning  apyrexia. 
iodic  it  y  of  fever  in  liver  abscess;  diagnosis 
lalaria. — Particularly  is  this  the  case  in 
,tion  connected  with  the  liver — a  condition 
ly  liable  to  occur  and   to  cause  confusion  in 

practice.      Simulation  of  malarial  fever  by 
abscess  is  very  common  ;  it  is  a  pitfall  into 
the  inexperienced  tropical  practitioner  often 
1.     In  consequence,  we  find  that,  at  one  time 
her,   most  liver   alwcess   cases   are   drenched 
linine,  on  the  supposition  that  the  associated 
i  malarial.      There  are   several   points,    even 
rom  an  examination  of  the  blood,  which,  if 
naidered,  will  avert  this  blunder. 
lepatic  abscess,  although  the  liver  is  enlarged, 
«n  is  not  necessarily  so  ;  splenic  enlargement, 
an  occasional,  is  not  a  usual  feature  in  liver 
In  malarial  fever,  if  the  liver  be  enlarged 
een  is  still   more  so,  and  can  usually  l>e  felt 
ing  well  l>eyond  the  costal  margin.     In  hepatic 
the  fever  occurs  generally,  though  not  invari- 
n  the  late  afternoon  or  evening;  the  patient 
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may  perspire  profusely,  independently  of  fe  vrr  lyw 
ut  any  time  of  the  day  or  night — very  ^encndlj 
whenever  he  chances  to  fall  asleep,  In  am 
fever  the  paroxysm  may,  and  generally  does*  «... 
earlier  in  the  day;  there  is  no  marked  tenderi 
sweating  unless  at  the  defervescence  of  the  few. 
In  hepatic  abscess  a  history  of  dysentery  in  nwlf 
always  obtainable  if  carefully  inquired  fi>r.  If  U\$t 
be  distinctly  tertian  or  quartan  in  type  it  w  liol 
ii'pttir.  In  all  doubtful  cases  the  blood  mu 
*  all  mined  once  or  oftencr,  the  rigor  stage  or  p*rl/ 
Inn  »iage  l>eing  selected  for  the  examination,  and  tltf 
examination  being  made  before  administration  «f 
quinine.  Apart  from  the  presence  or  absence  of  tb 
[wrjisitc:  or  of  pigmented  leucocytes,  marked  incr«a» 
ot  polymorphonuclear  leucocytes  would  be  in  favour 
^1  \u\ i;i tic  abscess,  a  relative  excess  of  luonniiucletr 
h»ui-t»'ytes  in  favour,  though  not  conclusive,  of 
muhiria,  Occasionully  cases  are  met  with  in  which 
llin <■  is  a  history  of  malarial  infection  andt  in 
addition  to  this,  a  history  of  dysentery,  and  tin 
hi  ;md  spleen  tiro  both  enlarged,  In  such  caa® 
diagnosis  may  be  impossible  without  the  microscope 
and   the  aspirator. 

Di:i£iiofif«  *»f  lisi*iiu»tflol>iuiiri€  Irani  jeU 
low  fever.— ^The  diagnosis  of  hceraoglobinuric  from 
yellow  fever  sometimes  comes  up  as  a  practical  point 
Apart  from  a  blood  examination,  the  following  con- 
sul, rations  will  aid  to  a  correct  conclusion. 

From  the  outset  hemoglobin  uric  fever  is  asthenic 
in  type;  yellow  fever,  on  the  contrary,  has  sthenic 
i<,nmvK  to  commence  with— violent  headache,  con- 
gcsted  conjunctiva,  flushed  face,  etc,  In  hemoglobin- 
uria fever  the  liver  and  spleen  are  enlarged,  often 
painful  ;  the  vomiting  is  bilious,  rarely  bloody ;  the 
yellowness  of  the  skin  concurs  in  point  of  time  with 
tin-  hemoglobinuria,  and  is  an  initial  symptom.  In 
yellow  fever  there  is  early  and  increasing  albuminuria, 
some  times  hematuria ;  there  is  no  true  hemoglobin- 
mia,   no  enlargement  and   tenderness   of   the   liver 
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d  spleen  of  a  marked  character ;  there  is  epigastric 
nderness  and  burning ;  often  vomiting  of  clear  acid 
qchs,  but  not  of  large  quantities  of  bile  as  in 
al&rial  affections;  black  vomit  and  yellowness  of 
an  are  late  and  not  necessary  features.  Yellow 
trer  is  endemic  only  in  certain  limited  areas,  tends  to 
Dear  as  an  epidemic,  and  attacks  new  comers  much 
lore  frequently  than  old  residents.  Haemoglobinuric 
ever  has  a  more  extensive  distribution,  is  sporadic, 
nd  is  more  especially  a  disease  of  older  residents. 

Diagnosis  of  bilious  remittent  from  yel- 
ow  fever. — In  bilious  remittent  the  icteric  tinting 
if  the  skin  is  an  earlier  feature;  albuminuria  is 
lot  so  common  and  generally  not  marked ;  tempera - 
ure  is  maintained  high  for  many  days,  not  subsiding 
n  three  or  four  days  as  iu  yellow  fever  ;  the  vomiting 
s  profuse  and  bilious;  the  pulse  does  not  become 
>henoraenally  slow  as  in  yellow  fever  ;  in  the  initial 
tage  the  eyes  are  not  congested  and  shining  to  the 
ame  degree  ;  and,  of  course,  the  parasite  is  to  be 
ound  in  the  blood. 

Cerebrospinal  meningitis  may  simulate 
oalarial  fever ;  but  the  occurrence  of  rigidity  of  the 
Duscles  of  the  neck  should  put  the  physician  on  his 
;uard,  and  lead  him  in  such  a  case  to  search  the  blood 
did  inquire  for  other  diagnostic  symptoms,  as,  for 
nam  pie,  the  respective  leucocytic  variations  of  the 
wo  infections. 

Diagnosis  from  other  types  of  paroxysmal 
Te vers. — Urethral  fever  is  often  mistaken  for  ague  ; 
io  is  the  fever  attending  the  passage  of  gall-stones ; 
10  is  the  fever  associated  with  pyelitis  and  surgical 
cidney  :  so  is  lymphangitis,  particularly  that  form  of 
ymphangitis  associated  with  elephantiasis  and  other 
ilarial  diseases ;  so  is  Mediterranean  fever  ;  so  is 
;hat  form  of  chronic  quotidian  fever  (usually  re- 
rarded  as  post-malarial  and  called  in  Assam 
Kala-azar)  which  is  attended  with  enlarged  liver 
md  spleen  and  with  anosmia,  but  which  is  not 
issociated    with   the   presence    of    parasites  in   the 
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blood,  and  is  not  amenable  to  quinine;  bo  ire 
the  fevers  associated  with  tuberculous  disease,  with 
ulcerative  endocarditis,  with  some  types  of  pernicious 
amemia,  with  splenic  leucocythremia,  especially  with 
visceral  syphilis,  with  rapidly-growing  sarcoma,  with 
forms  of  hysteria,  and  with  many  obscure  and  ill- 
defined  conditions.  The  use  of  the  microscope  must 
not  be  neglected  in  such  cases  if  there  be  the  slightest 
doubt  as  to  their  exact  nature. 

Typhoid  fever. — Without  the  microscope  it  is 
sometimes  impossible  to  diagnose  typhoid  types  of 
malarial  fever  from  genuine  enteric.  In  both  there 
may  be  diarrhiea  or  constipation  ;  in  both  there  inay 
be  splenic  enlargement ;  in  both  there  may  be  typhoid 
tongue,  delirium,  and  the  entire  range  of  typhoid 
symptoms.  As  a  matter  of  fact,  until  recent  yean 
all  typhoid  in  India  was  regarded  and  treated  as 
malarial  fever  -malarial  remittent —and,  doubtless, 
often  with  disastrous  results.  In  circumstances  where 
Widal's  serum  test  is  available  it  is  an  invaluable 
supplement  to  microscopical  examination  of  the  blood. 

Typlio-iimlurial  lever. —One  important  fact 
in  connection  with  the  diagnosis  of  typhoid  in  malaria 
must  ever  be  kept  in  mind.  In  individuals  who  have' 
previously  been  subjects!  to  malarial  influences  and 
who,  perhaps,  have  suffered  at  one  time  from  well- 
marked  malarial  fever,  the  oncoming  of  typhoid  is 
often  preceded  by  three  or  four  paroxysms  exactly 
like  those  of  ordinary  ague.  This  may  occur  even 
when  the  patient  has  been  for  some  time  in  a  non- 
malarial  country,  as  England.  Tn  such  cases  quinine 
is  usually  given  early  in  the  attack  ;  ita  failure  to 
check  the  disease  should  lead  to  careful  prognosis 
and  t  he  avoidance  of  too  active  purgation.  Similarly, 
well  marked  malarial-like  fluctuations  of  temperature 
and  the  appearance  of  the  parasites  in  the  blood 
in  the  course  of  a  continued  fever  do  not  exclude 
typhoid.  These  cases  are  probably  typho-malarial, 
and  have  to  l>e  treated  as  such  -as  typhoid  with  a 
malarial  complication. 
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Necessity  for  microscopical  examination 
•f  blood  In  pernicious  attacks. — Without  the 
microscope  it  is  sometimes  impossible  to  diagnose,  in 
time  to  direct  treatment,  pernicious  comatose  malarial 
attacks  from  heat-stroke  or,  if  algide  in  character, 
from  ordinary  apoplexy  ;  malarial  dysentery,  which 
must  be  treated  with  quinine,  from  ordinary  dysentery, 
which  must  be  treated  with  ipecac,  or  with  the  sul- 
phates ;  algide  malarial  attacks,  from  cholera  ;  certain 
types  of  malarial  fever  occurring,  as  it  is  very  apt  to  do, 
in  the  puerperal  state,  from  puerperal  fever  ;  malarial 
pneumonia,  from  croupous  pneumonia ;  malarial  apha- 
sia, from  the  aphasia  of  organic  brain  disease ;  and  so  on. 

It  is  manifest  that  the  revelations  of  the  micro- 
scojie  have  enhanced  our  powers  of  diagnosis  in 
malarial  affections  enormously,  and,  therefore,  our 
powers  of  treatment.  Every  doubtful  case  must  be 
tested  by  it.  In  many  forms  of  malarial  disease,  if 
life  is  to  be  saved,  action  must  be  prompt,  decisive, 
energetic,  and  based  on  accurate  diagnosis.  The 
diagnosis  of  ordinary  agues  may  be  postponed  for  a 
<lay  or  two  without  much  danger,  and  be  made 
correctly  enough  without  the  microscope  ;  but  every 
now  and  again  a  pernicious  attack  is  sprung  upon 
the  practitioner,  the  nature  of  which  he  must  be  able 
to  recognise  at  once,  and  recognise  with  confidence. 
Whnii  the  parasite  is  seen  in  the  blood,  it  is 
surely  known  that  there  is  a  malarial  element  in  the 
case  and  that  quinine  is  indicated.  Confidence  in 
directing  treatment  is  a  great  matter.  It  cannot, 
therefore,  l»e  too  strongly  urged  on  the  tropical  prac- 
titioner to  avail  himself  of  every  opportunity  to  gain 
experience  in  the  use  of  the  microscope  in  blood 
examinations,  and  to  take  care  to  have  a  suitable 
instrument  in  working  order  and  available  at  a 
moment's  notice.  The  practical  difficulties  in  carry- 
ing out  this  recommendation  are  insignificant  in  com- 
parison with  the  importance  of  the  results.  With 
practice,  five  minutes  usually  suffices  to  effect  a 
positive  microscopical  diagnosis  of  malaria. 
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malaria:    treatment. 

Quinine. — Many  drugs  have  been  employed  in 
the  treatment  of  malarial  disease,  and  many  drugs 
have  some  influence  on  it;  all  sink  into  insignificance 
in  comparison  with  quinine.  In  serious  cases,  to  use 
any  drug  to  the  exclusion  of  quinine  is  culpable 
trifling.  Therefore,  so  soon  as  a  diagnosis  of  malaria 
has  been  arrived  at,  unless  there  be  some  very  mani- 
fest contra-indieation,  the  first  duty  of  the  practitioner 
is  to  set  about  giving  quinine.  There  are  many  ways 
of  exhibiting  the  drug  ;  however  it  is  given,  care 
must  be  taken  that  it  is  so  administered  that  there 
can  be  no  mistake  about  its  being  absorbed.  If  the 
patient  for  any  reason,  such  as  inability  to  swallow 
or  persistent  vomiting,  cannot  take  quinine  by  the 
mouth,  and  the  existing  condition  be  grave,  it  may 
be  injected  by  the  rectum  \  but  if  the  circumstances 
of  the  ease  are  such  that  a  rapid  action  of  the  drug 
is  imperative,  it  must  Imj  injected  at  once  subcu- 
tancously,  or  into  a  vein. 

WhtfH  mid  in  irhnt  dose  to  give  quinine  in  ordinary 
rases. — During  a  paroxysm  of  ordinary  intermittent 
fever  it  is  better,  l>efore  giving  quinine,  to  wait  until 
the  rigor  and  hot  stages  are  over  and  the  patient 
is  beginning  to  perspire.  A  fever  fit,  once  begun, 
cannot  be  cut  short  by  quinine,  and  to  give  quinine 
during  the  early  stage*  aggravates  the  headache  and 
general  distress  ;  but  so  soon  as  the  skin  is  moist 
and  the  temperature  logins  to  fall,  the  earlier  the 
drug  is  commenced  the  lietter.  Ten  grains,  prefer- 
ably  in  solution,  should  be  administered  at  the 
commencement  of  sweating,  and  thereafter  five 
grains  every  six  or  eight  hours  for  the  next  week. 
This  is  an  almost  certain  cure.  The  quinine  may 
not.  always  prevent  the  next  succeeding  fit,  but  it 
nearly  always  diminishes  its  severity.     In   99  cases 


/ 


Treatment :  'Quixixe.  155 

'  ;?  M    i«»n    the    second    following    attack   docs    not 

H'lien  giving  quinine  it  is  well  to  administer  an 
orient  and  to  keep  the  patient  in  bed  ;  in  ordinary 
<*&*  neither  aperient  nor  rest  in  bed  is   absolutely 
necessary.      In  cachectics,  however,  and  in  all  obsti- 
nate cases,  both  are  invaluable  adjuvants.     On   the 
complete  subsidence  of  fever,  iron,  or  iron  and  arsenic, 
should   be  exhibited ;    and,  with  a  view  to  prevent 
relapses,  one  or  two  full  doses  of  quinine — five   to 
fifteen  grains — should  be  taken  at  intervals  of  from 
three  to  seven  days  for  six  weeks  or  longer. 

My  practice  in  the  treatment  of  ordinary 
malarial  fevers  is  to  give  quinine  for  a  week  in  the 
doses  mentioned,  and  then  to  prescribe  arsenic  and 
iron  in  pill  or  solution.  At  the  same  time,  with  a 
view  to  prevent  recurrence  of  fever,  I  direct  the 
patient,  particularly  if  I  have  found  the  crescent 
form  of  the  parasite  in  the  blood — for  such  cases  are 
prone  to  relapse — to  leave  off  the  tonic  one  day  a 
week  (to  give  precision  to  my  directions  I  generally 
mention  Sunday),  and  on  that  day  to  take  a  mild 
saline,  sulphate  of  soda  or  Carlsbad  salts,  in  the 
morning,  and  three  five-grain  doses  of  quinine  during 
the  day.  The  iron  and  arsenic  may  be  taken  for  a 
fortnight,  and,  after  an  interval  of  a  week,  for 
another  fortnight.  The  weekly  aperient  and  three 
doses  of  quinine  had  better  be  kept  up  for  six  weeks 
or  two  months  or  longer. 

Dose  of  quinine:  toxic  effects.  —  There  is  great 
difference  of  opinion  and  practice  about  the  dose  of 
quinine.  §ome  give  thirty  grains  at  a  dose,  some 
give  three.  The  former,  in  my  opinion,  is  too  large 
a  dose  for  ordinary  cases,  the  latter  too  small.  It 
must  never  be  lost  sight  of  that  occasionally  quinine 
in  large  doses  produces  alarming  effects  ;  not  singing 
of  the  ears  and  visual  disturbances  merely,  but  actual 
deafness  and  even  amblyopia,  both  of  which  may 
prove  very  persistent  and  occasionally  permanent.  It 
may  also  produce  profound  cardiac   depression  and 
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gastric  diftturljaiice,  and  even  death  from  W^L 
Otic-aria  is  another,  and  not  vmy  uncowmoQ 
of  even  small  doses  of  quinine;  nomeiM; 
on  this  account,  and  prefer  to  endurv  iht  dw**^ 
rather  ttian  suffer  the  intolerable  irritation  ir*du<tf™ 
h>  tin*  remedy*  I  believe  that,  nothing  is  gabed  tj 
excessive   do»i»  *    '  ary   circumstance**  thirty 

grains  m  hree  clays  La  1  usually  luapb 

to  cheek 

For  1  fear  lialf  a  grain  for  a<io« 

sullicrs;  t.  he  dose  must  be  increattd 

proportion  length. 

If   a  1  ist  the  doses  of  quintnv 

mentioned,  ild  be  revised- 

Qninine  *r*/-.  ^are  should  be  exereiifd 

in  giving  quinine  W3  pregnane  females,  for  undoubtedly 
it  Kunirtiines  causes  miscarriage.  The  fact  of  prvg* 
imnry,  however,  must  not  debar  the  use  of  the 
drug  :il together  ;  onlyj  in  such  circumstances,  it 
sUoukl  be  given  in  the  minimum  dose  likely  to  be 
eltbetualj  (say  three  grains  repeated  every  eight  hours 
fni  two  tliivs.  A  pregnant  woman  vviil  run  more 
risk  uf  miscarriage  and  to  her  health  from  repeated 
n-ui  (it-,  than  she  will  from  a  reasonable  dose  of  quinine. 

Quinine  in  the  puerperal  state.  —  It  is  a  wise 
precaution  in  malarious  countries  to  give  a  few 
iivr  grain  doses  of  ijniuuie  during  labour  or  soon 
after.  The  puerperal  state  seenis  to  have  the  effect, 
&S  :uiy  Other  shock  or  physiological  strain  might,  of 
waking  -up  the  slumbering  malaria  parasite,  A  dose 
or  two  of  quinine  in  these  circumstances  does  no 
harm,  ami  may,  by  choking  off  a  threatening  fever, 
avert  suffering  and  anxiety,  not  to  mention  danger. 

Form  w  which  to  administer  quinine. — Quinine 
is  beat  given  in  solution,  and  probably  the  hydro- 
ehlorate.  as  containing  a  larger  proportion  of  the 
alkaloid  than  the  sulphate,  is  the  best  salt.  Sonic, 
umlrr  I  he  impression  that  hydrobromie  acid  prevent* 
the  winging  of  the  ears  attending  the  free  use  of  the 
ibug,  prefer  this  to  dilute  sulphuric  acid  as  a  solvent 
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f  t  tii»-  onlin.trv  sulphatr.  When  the  tonkin;  is  fairlv 
clean  ami  digestion  not  altogether  in  abeyance,  the 
quinine  may  be  given  in  freshly  prepared  pill,  in  tab- 
loid form,  in  cachet,  or  enclosed  in  cigarette  paper ;  but 
in  serious  cases,  particularly  where  the  tongue  is  foul 
and  digestion  enfeebled,  pills  and  tabloids  are  not  to  be 
trusted  to.  In  these  circumstances  tlwy  are  apt  to  pass 
through  the  bowels  and  to  appear  in  the  bedpan  unaltered. 
In  grave  cases  this  occurrence  must  not  be  risked. 

Ewpiinine  or  euchinine,  the  ethyl  .carbonate  of 
quinine,  is  just  as  efficient  as  the  other  salts  of 
quinine,  and  has  the  advantage  of  l>eing  quite  taste- 
less, a  very  important  property  in  the  case  of  fever 
in  children  or  fanciful  {>atients.  I  have  made  a  con- 
siderable number  of  trials  with  this  drug.  It  acts 
promptly  on  the  fever,  and  causes  the  parasite  to 
disappear  from  the  blood.  The  only  drawback  is  the 
high  price  charged  for  the  drug. 

Milk  as  a  menstruum  for  quinine. — If  the  taste 
of  the  ordinary  salts  of  quinine  be  very  much  objected 
to,  and  if  euquinine  is  not  available,  a  good  plan  is  to 
give  the  quinine  in  powder  in  a  tablespoonful  of  milk 
after  the  patient  has  previously  lubricated  the  mouth 
with  a  morsel  of  bread  and  butter.  Given  in  this  way 
the  bitter  taste  of  the  drug  is  not  perceived.  This  is 
by  far  the  best  way  of  getting  children  to  take  quinine. 

Hypotlermic  injection  of  quinine. — In  any  type  of 
fever,  if  vomiting  is  persistent,  if  the  brain  is  affected, 
or  if  the  patient  is  insensible  and  cannot  or  will  not 
swallow,  recourse  must  l>e  had  to  the  hy]x>dermic 
injection  of  quinine.  In  all  cases  in  which  life  is  in 
imminent  danger,  and  in  which  the  earliest  possible 
action  of  the  drug  is  of  importance,  it  must  be 
given  hypodennically  or,  rather,  intramuscularly. 
This  method  is  sometimes  a  painful  one,  and  may  be 
attended  with  some  risk  of  abscess  ;  in  the  circum- 
stances, such  possibilities  count  for  little.  The  most 
suitable  readily  procurable  salt  for  hypodermic  in- 
jection is  the  hydrochloride,  or,  better,  the  acid  hydro- 
chloride, which  is  soluble  in  less  than  its  own  weight 
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^he  hydrobrotnide  is 


*>f  water.      ?he  hydrobroinide  is  equally  soluble- 
neither  of     jese  salts  can  be  procured,  the  sulpb 
may  be  us*  1,  solution  being  effected   by  adding  ha 
itn  weight     f  tartaric  acid.*      Ten  to  fifteen 
dissolved  in  10  to  (>0  minims  of  sterilised  water  wc 
be  a  full  In  mWmia  dosa  !  in  grave  cases  this 
trfinuld  be  g  the  twenty-four  hoti 

Tin:  needle  11  home,  det*p  inUj 

muscles  of  rnlnr  region,   the*  ak 

being   prevj  landed*     The    solution 

must  1h?  fre  oiled,  ami  the  syringn 

ami  needle  <  ■d,     A  syringe,,  baring 

a  wi '11  fitting  i  pluming   needle,  has 

recently   been   |  'ket  \  this  is  the  best 

instrument  for  giving  mc*.^  injections.  In  the 
malignant  fevers  of  Rome  as  much  as  a  drachm  of 
qnimni',  divided  into  three  or  four  doses,  is  sometimes 
;nl ministered  hypodermically  in  the  course  of  twenty- 
four  hours  with  the  bent  results.! 

*  Tin.1  more  serviceable  salts  of  fjuimno,  of  which  the  Mobloritlt 
uf  i  [limine  urn!  urea  is  oue  of  the  Irtat,  corn  now  Ihj  procured  in  tabloid 
Form  Niii'i*willjr  pttpartfd  for  hypodermic  injection*  These  tabloid* 
nrr  much  letter  thau  solutions,  which  cannot  be  kept  for  any 
tongili  uF  time  without  ri*k  of  fouling, 
r  s..i  i  uii  irv  and  EqurYALEifT  Valuk  or  Salts  of  insist 
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Benson,   speaking  from  an  experience  of  1,390 
cas*»s?   says  tlat  the  hypodermic  injection  of  quinine 
is  \>y  far  the  most  effectual,  as  well  as  most  economical, 
way  of  treating  malarial  fevers.     He  used  the  sulphate 
dissolved  in  water  with  the  aid  of  hydrochloric  acid, 
the  strength  of  the  solution  being  fifteen  grains  to  the 
drachm  ;  of  this  lie  injected  twenty  minims  between 
the  scapulae,  or  into  the  outer  surface  of  the  arm.    In 
614  consecutive  cases  so  treated  not  a  single  unto- 
ward accident  occurred,  one  injection  usually  sufficing. 
I  have   been   in    the   habit   of   using  intramuscular 
injections  of  quinine  both  in  hospital  and  in  private 
practice,  and,  so  far,  without  mishap.     My  belief  is 
that  abscess,  indurations,  and  similar  accidents  are 
attributable  to  imperfect  methods  and  carelessness. 

Precaution*. — It  may  be  well  to  mention,  not  with 
the  idea  of  deterring  the  practitioner  from  using  the 
drug  in  this  way,  but  to  impress  upon  him  the  necessity 
for  care  in  keeping  instruments  and  solutions  aseptic, 
that  not  only  abscess,  sloughing,  and  chronic  painful 
indurations  have  sometimes  followed  the  hypodermic 
injection  of  quinine,  but  also  tetanus.  In  these  latter 
unfortunate  cases  it  was  not  the  quinine  that  caused 
the .  tetanus ;  it  was  the  tetanus  bacillus,  and  this 
tetanus  bacillus  was  introduced  either  on  a  dirty  needle 
or  in  a  fouled  solution.  Tetanus  is  an  exceedingly 
common  disease  in  some  tropical  countries.  In 
Western  Africa,  for  example,  a  large  proportion  of 
wounds,  no  matter  how  trifling  as  wounds  they  may 
l*\  if  they  are  fouled  by  earth  or  dirt  result  in 
tt-tanus.  The  French  in  Senegambia  have  found  this 
to  their  cost.  A  gentleman  who  had  travelled  much 
in  Oiii«olaiid  told  me  that  certain  tribes  poison  their 
arrows  by  simply  dipping  the  tips  in  a  particular  kind 
of  mud.  A  wound  from  these  arrows  is  nearly  sure 
to  cause  tetanus.  In  many  tropical  countries,  so 
U'-m-ral  and  so  extensive  is  the  distribution  of  the 
tetanus  bacillus  that  trismus  neonatorum  is  a  princi- 
pal cau-e  of  the  excessive  infant  mortality.  Every 
precaution    must   therefore  be  taken   to  ensure  that 
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the  little  instrument  which  is  so  potent  in  saving 
life  may  not  by  carelessness  be  turned  into  an  instru- 
ment of  death. 

Quinine  may  also  l>e  given  by  enema.  It  is 
readily  absorl>ed  if  given  in  this  way  if  the  bowel  be 
not  too  irritable. 

Intravenous  injection  of  quinine. — In  cases  ol 
pernicious  comatose  remittent,  in  which  it  is  of  im- 
portance to  obtain  a  rapid  and  powerful  action  of  thi 
drug,  1  Welli  recommends  the  intravenous  injecticn 
of  the  following  solution  :  Hydrochloride  of  quinini 
1  gramme,  sodium  chloride  75  centigrammes,  distilki 
water  10  grammes.  This  solution  he  has  employ© 
in  these  desperate  cases  with  much  success,  injecUDj 
directly  into  a  vein  five  to  seven  grammes  at  a  time 
ho  .states  that  whereas  with  hypodermic  injection  th 
mortality  in  such  cases  mounted  to  17  per  cent.,  wit] 
intravenous  injection  it  was  reduced  to  G  per  cent. 

Wiirlmrif*  tincture. — A  very  effective  medium  fo 
gi\  ing  i|uiniue,  and  one  of  high  repute  in  many  place 
is  Warburg's  tincture.  This  contains,  besides  qui nini 
a  number  of  drugs,  many  of  them  doubtless  iner 
although  some  of  them  certainly  possess  valuahl 
therapeuiic  projH'i'ties.  Experience  has  shown  ths 
the  combination  is  really  a  good  one,  and  tin 
Warburg's  tincture  sometimes  succeeds  where  quinii 
alone  tails,  or  acts  too  slowly.  It  generally  proves 
powerful  sudorific.  The  dose  is  half  an  ounce,  an 
is  repeated  after  two  or  three  hours.  The  actic 
appears  to  be  somewhat  similar  to  that  of  the  anl 
pyretics  now  in  vogue- -ant ipyrin,  phenaeetin,  eta- 
drugs  which,  when  given  in  combination  with  quinii 
in  the  routine  treatment  of  malarial  fevers,  althoug 
they  have  no  curative  properties,  sometimes  co 
tribute  \erv  markedly  to  the  relief  of  headache  ai 
febrile  distress.  They  must  lie  used  with  giv 
caution  in  adynamic  cases.  At  the  present  tin 
these  drugs  are  much  abused  in  many  malari 
countries. 

^Iode  or  fiction  ol  quinine— In  what  w 
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P™*  uts  lias  not  yet  been  satisfactorily  explained. 
***!  reasoning  from  tlie  toxic  influence  this  drug 
'"■H'totin  many  kinds  of  free  amurba*,  say  that  it  acts  in 
toMumin  the  same  way — that  is,  as  a  direct  poison 
to  thv  parasite.     They  support  this  view  by  pointing 
to  (lie  regenerative  cluuiges,  as  evidenced  by  imperfect 
f tuning  reaction,    exhibited    by    such    parasites   as 
persist  in  the  blood  after  administration  of  quinine 
Aas  l»een  commenced.     Others  maintain  that  it  acts  in 
stimulating  the  phagocytes,   the  natural  enemies  of 
the  parasite.     Some  experimentalists  allege,  on  the 
other  hand,  that  it  paralyses  the  white  corpuscles. 
That  quinine   does   not    kill   all    blood    protozoa    is 
certain,  for  it  has  no  effect  on  the  Inemocytozoa  of 
birds  and  reptiles,   or  on  the  trypanosoma  of  surra. 
Certain  it  is  that  in  man,  with  the  exception  of  the 
crescent  body,  it  usually  quickly  causes  the  parasite 
to  rli.sapjiear  from  the  general  circulation.     It  is  said 
by  some  to  Ik?  most  effective  against  the  free  spores 
and   the  very  young  intracorpuscular  forms,  but  in- 
operative against  the  more  mature  parasites  ;   hence 
they  advocate  giving  it  early  in  the  parasitic  cycle. 
Others,  on  the  contrary,  maintain  that  it  is  operative 

•  inly  on  the  large  intracorpuscular  forms,  and  therefore 
advocate  its  use  at  a  late  stage  of  the  cycle.  Tt  does 
not  appear  to  have  any  effect  on  the  crescent  bodies, 
or  to  interfere  with  their  evolution  into  flagellated 
organisms.  As  stated,  I  have  seen  in  the  blood 
crescents  and  flagellated  bodies  three  weeks  after  the 
cure  of  a  malarial  fever  by  full  doses  of  the  drug 
continued  for  a  fortnight. 

Strange  to  say,  quinine,  especially  in  small  doses, 
swains  sometimes  to  wake  up  latent  malaria  and  to 
bring  aliout  an  ague  fit.  The  same  may  be  said  of 
a  rour-«:  of  mineral  waters,  of  hydropathic  treatment, 
and  of  sea  bathing. 

Treatment  of  bilious  re  mi  lie  ill.— In  bilious 
remittent  and    other  severe  forms  of   malarial   lever 

•  »ne  mu*t  not,  as  in  a  simple  intermittent,  wait  for 
the    remission  )x*foru  giving  quinine.      To  wail    fov 
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i'  ::u  -;  >n  or  sweating  used  to  be  the  practice;  it^ 
sail  that  to   give  quinine   at  any  other  time  * 
wronsi,  and  thitf  something  terrible   would  happen  if 
the   -up^raution   were   ignored.     In  ail  grn&  /r^ 
a  fell   dote^  le»  or  jiftmn.  grain*,  *honld  be  adimm 
t>r*a    rt  once.     The  parasite  cannot  be  attacked  to 
soon.       It    is    desirable    to    have    the   bowels  ffeJ 
opened  ;    quinine  is  said  to  act    better   then.     It  a 
a   mistake,    however,   feo  delay  the  administration  4 
the  .specific  pending  the  action  of  the  aperient.    If 
an   aperient    be  indicated,   it  should   be  given  aloag 
with   the  qu  rn  grains  of  calomel 

the  twrt.     H  iuo,  in  five-grain  do*!*> 

should    be    n.  r*e  or  six   hours  unlit 

fever  has  subs 

ing,  an  emetic  Mated  draughts  of  hot 

watt      will   clt  and  perhaps,  after 

time    enable  i  quinine.     The  drag  is 

sometimes  mo*.  ned  if  given  in  chhtro- 

fonr      water    Oi  sing     form. 

poultices    to     the    epigN  n,    small     hvpoderntH 

injections  of  morphia,  iw  ^.ills,  sip?  of  very  hot 
water,  i-tVerveseiug  mixtures,  champagne,  one-  or  two- 
drop  -loses  of  tincture  of  iodine,  are  each  of  theui, 
on  occasion,  aids  in  stopping  vomiting.  If  tl 
meaawws i  f&ilj  and  if  the  vomiting  is  so  frequent 
and  su  severe  that  the  dose  is  i n im ed i ately  rejected, 
and  [j  r  1 1 1  1 1  fa  no  dmrrhiea,  it  is  advisable  to  clear '<it 
the  rectum  with  an  injection  of  warm  water  and,  when 
the  action  of  this  has  concluded,  to  throw  up  an  enema 
of  thirty  grains  of  quinine  in  three  to  ten  ounces  of 
water  with  a  few  drops  of  acid  to  aid  solution  ;  at  the 
.same  time,  five  or  ten  grains  of  calomel  may  be  given 
by  the  mouth.  This  failing,  or  in  preference  to  this, 
recourse  must  be  had  at  once  to  intramuscular  injec- 
tions. So  soon  as  the  stomach  has  quieted  down, 
quinine  may  be  given  again  by  the  mouth. 

Treatment  of  hyperpyrexia— Hyperpyrexia 
must  be  promptly  met  by  prolonged  immersion  in  the 
cold  bath,  rectal  injections  of  iced  water,  ice  bags  to 
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''•'■■•  »1.  ••!.<-.      Ar  tin*  same  time  <juinine  nni^t  Ik;  in- 
'^1  intramuscularly,  or  into  a  vein,  in  full  doses,  and 
rt4J*ated  every  three  hours  until  thirty  or  forty  grains 
W  been  given.     Prompt  action  in  these  cases  is  of 
file  first  importance,  and  may  save  life.     If  tempera- 
ture  be  kept   down   for   three    or  four  hours   the 
f/uinuie  gets  time  to  act  on  the  parasites  crowding 
the  intracranial  vessels  ;  but  if  temperature  be  allowed 
to  mount  and  to  remain  high  the  patient  is  destroyed 
before  the  specific  has  a  chance.    The  cold  bath,  there- 
fore, is  absolutely  necessary.     In  such  circumstances, 
an ti pyrin   and   similar   antipyretics  are  worse   than 
useless.     Good  rules  are  to  prepare  to  give  the  cold 
bath  if  the  axillary  temperature  reach  106°,  and  to 
remove  from  the  bath  when  rectal  temperature  has 
fallen  to  102°  Fahr.     Although  the  temperature  has 
been  reduced  by  this  means,  thermometrical  observa- 
tions must  be  continued  at  short  intervals,  say  every 
two  hours;  directly  it  begins  to  rise  again,  say  to 
102s -103%  the  patient  should  be  placed  in  the  bath 
again  ;  this  must  be  repeated  as  often  as  necessary. 
Patients    who   have   suffered    from   a   hyperpyrexial 
attack  should  be  invalided  home. 

Treatment  of  alyide  and  dysenteric  at- 
tack*. —  Algide  and  dysenteric  attacks  demand 
quinine  combined  with  a  little  opium.  If  dysenteric 
symptoms  persist,  ipecac.,  or  the  aperient  sulphates  in 
full  doses  and  opium  must  also  be  given. 

Treatment  of  haemoglohiiimie  fever. — 
Hsemoglobinuric  fever  is  most  resistant  to  quinine. 
Some  practitioners  of  experience  recommend  the  exhi- 
bition of  the  drug  in  heroic  doses,  giving  it  every  two 
hours  in  divided  doses  to  the  extent  of  120  grains  a 
day  ;  this  they  keep  up  till  convalescence  is  estab- 
lished. On  the  other  hand,  hemoglobinuria  may 
come  on  while  the  patient  is  cinchonised  ;  indeed, 
some  writers  of  experience — the  Plehns,  Koch,  and 
others — declare  that  quinine  conduces  to  and  even 
causes  hemoglobinuria.  After  trying  it  in  these  cases, 
and  carefully  comparing  the  results  of  treatment 
l2 
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m  ili    with    and    wit  bout   quioine,    these    authorite* 
a'tuu 'inii».nl  its  use.     So  long  as  the  hsemoglohiuon* 
continued    they    treated    the    case    symptomatica^! 
cautiously  resuming  the  specific  if  the  case  inerg^ 
into  and  concluded  as  a  simple  intermit  lent.    Tli« 
can  he  no  doubt  that  in  large  doses  quinine  es 
a  certain  amount  of  destructive  action  on  the  hi 
c  o  qui  solos,    rendering    their    haemoglobin    uristah 
When,  therefore,  its  toxic  influence  is  superadded 
that  of  the  malaria]  poison,  it  may  be  that  it  suppl 
the  little  ihat  is  required  to  determine  an  externa 
liberation  of  ha  ,  had  the  quinine  hero 

withheld,  might-  place.    Bastianelh  k; 

down  tlii'  follow  es  as  to  the  use  of  qi 

nine  in  ha'mogk  -{«)  If  luemoglobinu 

tKvurs  during  a  yam  and  parasites  ar* 

f.mnd  in  the  bh  »uld  br?  given* 

parasites  are  noi  i  blood,  quinine  should 

not  l»e  i:nen.     (c,  ias  been  already 

befuv  the  hmategwv  appeared  and  no  para- 

sites are  found,  its  use  sbu         he  suspended  ;  but  if 
parasites  persist  it  should  be  continued, 

C"!omet  in  large  doses— 20  to  30  grains — is  a 
favourite  remedy  with  some  for  h  ie  mogl  obi  n  uric  fever, 
1 1  ha*  h.  -n  systematically  used  in  Africa  in  these  cases. 
1  have  heard  of  its  being  given  there  by  the  teaspoonful. 
1  know  of  cases  which  recovered  perfectly  without  a 
grain  of  calomel  or  of  quinine.  Severe  stomatitis  may 
ari^e  from  the  former ;  it  should  therefore  be  em- 
ployed with  great  caution. 

(^Hiennec  has  advocated  the  administration  of 
small  doses  of  chloroform  in  hemoglobinuria  fever. 
His  formula  is  chloroform  1  grammes,  powdered 
gum  <|.s.,  sweetened  water  250  grammes:  of  this  a 
taUespoonful  is  given  every  ten  minutes  until  a 
certain  degree  of  chloroform  intoxication  is  produced. 
Thereafter  the  effect  is  kept  up  by  enemas  of  chloral. 
In  twenty-two  successive  cases  he  had  no  death. 

Tannic  acid  is  another  drug  which  enjoys  a  certain 
reputation  in  the  treatment  of  malarial  fevers  which 
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nave  resisted  quinine,  and  especially  in  hemoglobinuria 
fever.  It  is  given,  well  diluted,  in  tifteen-grain  doses 
every  two  hours  for  four  or  five  times,  the  dosing 
king  repeated  on  the  third  and  sixth  days  to  the 
extent  of  two  doses  each  day. 

Salicylate  of  soda  is  a  remedy  much  used  by  some 
medical  men  in  West  Africa  at  the  present  time,  and, 
it  is  said,  with  good  results. 

Transfusion  of  blood  has  been  successfully  prac- 
tised in  high  degrees  of  anaemia  in  some  of  these 
cases.  Oxygen  inhalations  are  indicated,  but  are 
rarely  practicable. 

Recommendations. — Patients  who  are  suffering  from 
or  are  threatened  with  hemoglobinuria,  or  who  have 
had  this  disease  before,  on  the  slightest  indication  of 
fever  should    go    to  bed   at   once,   keep  their   skins 
▼arm  and  scrupulously  protected  from  draughts,  and 
take  plenty  of  warm  fluid  ;    if  parasites  are  present 
in  the  blood,    moderate   doses — five  grains — of  qui- 
nine every  three  or  four  hours  (intramuscularly  by 
preference),  and  a  moderate  dose  of  calomel  should  be 
given.    Those   who  have  once   suffered   from    ha?mo- 
globinuric  fever  must  at  all  times  avoid,  above  every- 
thing, getting  wet,  or  chilled,  or  over-fatigued,  and 
all  other  causes  of  physiological  depression.     Sitting 
down  to  cool  off  in  clothes  wet  from  perspiration  or 
from  any  other  cause  is  most  dangerous.     When  the 
urine  tends  to  be  suppressed,  diuretics  must  not  be 
given  with  the  idea  of  stimulating  the  kidneys.      In 
tbese    circumstances    hot    fomentations     should     be 
applied  to  the    loins,    plenty  of  bland   diluents  ad- 
ministered, and  an  exclusive  milk  diet  ordered  until 
all  albumin  has  disappeared  from  the  urine.      Winn, 
owing    to     persistent     vomiting,     fluid     cannot     be 
retained  by    the  stomach,    enemata    of    physiological 
salt  solution  (much   less  irritating  to  the  bowel,   and 
thus  far  more  likely  to  be  retained   than  plain  water) 
should   l>e  administered  repeatedly.      If   these  are  not 
retained,  the   salt  solution  (a  teaspoon ful   to  the  pint 
of  sterilised  water),  sterilised,  may  be  slowly  introduced 
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into  the  subcutaneous  connective  tissue  of  the  flank  I 
means  of  a  hollow  needle  attached   by  a  rubber  tul 
to  some  i  tu  pro  vised   reservoir  plaeexl  one  or 
above  the  level  of  the  patient*      The  water  i- 
absorbed,  and  cannot  fail  to  be  useful  in  wtuhinj! 
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a  substitute  for  quinine  during  fever,  but  as  a  Mood 
restorer    after    fever.       I    have    heard    of    cassa    of 
obstinate  ague  cured  by  half-drachm   doses  of  liquor 
arseniealia      1  have  never  myself  ventured  on  these 
heroic  < loses.     A  strong  infusion  of  "  the  hairs  that 
grow    between  the  grain  and  the  outer  leaves  of  the 
mealie  cob  n  (dose,  three  tablespoonsfuls)  has  recently 
bem  recommended  m  a  cure  for    malaria;    J  have  no 
experience  of  it.    I  have  never  seen  benefit,  in  any  way 
approaching  that  derived  from  quinine,  from  methy- 
lene blue,   carbolic  acid,  iodine,  anarcotine,  analgen, 
phenocol,  parthenium,  ailanthus,  chiretta,  eucalyptus, 
or  any  of  the  many  drugs  which  from  time  to  time 
have,  on  very  limited  experience,  been  recommended 
in    malaria.      In  those  cases,  however,  in  which  from 
some    idiosyncrasy    the    patient   is    unable    to    take 
quinine,   it    may  be  necessary    to    have    recourse   to 
some  of  these  drugs.     Methylene  blue  in  doses  of  two 
to  three  grains,  and  pushed  until  the  urine  becomes 
deeply  tinged   or  signs   of   kidney  irritation  appear, 
enjoys    a    certain    reputation    in    America    and    in 
Germany.     Anarcotine   was  at  one   time,   during  a 
quinine  famine,  extensively  and  successfully  employed 
in  I  ndia  ;  the  dose  is  from  one  to  three  grains.    Phenocol 
hydrochloride,  in    ten-grain  doses,  administered   five, 
three,  and  two  hours  before  ihe  ejected  ^xoxvaai^  has 
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been   used   with  advantage  in  Italy,  and  is  said  to 

have   succeeded  in  some  instances  in  which  quinine 

bad  failed.     The  tannin  treatment,   already  alluded 

to,    might   also   be   tried    in   obstinate   cases    where 

quinine  had  failed  or  could  not  be  taken.    A  grain  of 

capsicum  with  five  grains  of  quinine  is  said  to  succeed 

sometimes  where  quinine  alone  fails.     I  have  given 

this  pill,  but  how  much  the  capsicum  contributed  to 

the  cure  I  cannot  say.     I  cannot  say  I  have  ever 

seen  an  ordinary  uncomplicated  ague  resist  quinine 

properly  given.     There  can  be  little  doubt,  however, 

that  in   rare  cases  it  does  fail,  and  that  it  is  more 

efficient  against  the  benign  tertian  and  the  quartan 

than  against  the  malignant  parasites.     It  does  not 

prevent  relapse,  however,  even  in  the  non-malignant 

infections. 

Treatment  ofsplenic  tumour  and  malarial 
cachexia. — The  enlarged  spleen  of  malarial  cachexia 
is  l>est  treated  by  counter-irritation  (linimentum  iodi, 
or  ung.  hydrarg.  biniodid.)  and  saline  aperients,  com- 
bined with  quinine,  arsenic,  and  iron.  Hegpatic  enlarge- 
ment and  abdominal  congestion  arising  from  malarial 
disease  of  long  standing  generally  derive  much  benefit 
from  a  course  of  Kissingen  or  of  Carlsbad  water — the 
former  preferably  if  antenna  is  marked.  Cachectics 
should  leave  the  malarial  centre  where  they  are  being 
poisoned  and  spend  at  least  one  year  in  Europe.  They 
must  be  careful  to  clothe  warmly,  especially  on  first 
entering  colder  latitudes  ;  to  keep  lightly  employed 
both  in  body  and  mind  ;  to  avoid  over-fatigue,  con- 
stipation, exposure  to  a  very  hot  sun,  high  winds, 
rain  ;  to  live  temperately,  and  generally  to  follow  the 
dictates  of  common  sense.  Residence  in  a  dry, 
cool,  sunny  climate,  or  a  sea  voyage,  is  an  admirable 
restorative  in  malarial  cachexia. 

Malarial  cachectics  must  exercise  great  caution 
about  exposing  themselves  to  the  fresh  sea  breezes  on 
the  return  voyage  to  Europe.  Neglect  of  this  is  nearly 
sun?  to  be  punished  with  an  attack  of  fever,  some- 
times of  fatal  black  miter  fever.     Many  such  i&l&Utie* 


i68  Malaria, 

ovcur  yearly  in  cachectics  from  West  Africa  aurifl| 
tiir  vnyngc  to  Europe,  Return  to  Europe  in  w 
winter  season  should,  if  possible^  be  avoided,  tii 
colder  months  being  spent  in  the  Canaries,  fr_ 
tin-  Kiviera.  If  quinine  is  being  taken  «rl 
prit  ient  leaves  for  E u rope,  i ts  use  shou Id  1 
sy  h  tin  i  atieally  continued  during  the  voyage  audi 
several  months  after  arrival.  I  find  that  ffiftW 
i  m  e  I  \  i  •  e  t  i  l>s  u  re  often  a1  to  wed  to  a  tar  t  on  the  voy  a^ 
Europe  inadequately  instructed  on  these  import* 
points. 

Food  a  ii  nuilaiiii.     Tin    fall 

malaria]    fen  >  be  light   and    prindpa 

ill i id.     Etfer*  ire  often  helps  to  clean  I 

tongue   and   i  ;omach.      Lemon   deooet 

(made  by  bob  I   an   hour  a   sliced    ha 

including    skin  s,  in  a  pint   and  a  half 

wat«rT  straining  ,  and  sweetening)  is  tni 

relished  in  remit  may  be  taken  eyBtecnftflifl 

by   till  malarial**  vantage,      Fresh    h  moru» 

fresh    lime    juice,    wt^    cold   tea,    and    iced    w* 
nipped,   are  all  of  them   much   appreciated  by  tn 
patients.       During  convalescence  the   quality  of 
fu*w]  should  be  gradually  improved  and,  if  necessi 
supplemented  by  wine  or  bitter  ale. 

PROPHYLAXIS. 

The  basis  of  malaria  prophylaxis  is  the  fact  t 
particular  species  of  mosquitoes  are  indispensable 
the  propagation  of  the  germ.  Practical  measu 
therefore,  have  for  their  object  the  extermination 
these  insects,  or,  failing  this,  the  prevention  of  tl 
bites.  War  need  not  be  waged  against  all  mosquitc 
our  present  knowledge  seems  to  indicate  that  o 
Anop/tr/rs  has  to  be  considered.  As  the  members 
this  genus  are  easily  recognised,  and  as  they 
somewhat  fastidious  in  their  habits,  their  extermi 
tion  in  limited  areas  is  by  no  means  a  hopeless  tas 

Drainage,  cultivation  and  flooding* — ] 
pei  ience  has  shown  that  much  can  be  done  to  J 
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'  pr   *  facility  of    malaria.      Drainage   and   cultivation 

*fare  the  land  will  repay  the  expenditure,  permanent 

fl'i(i  <iiiiipU-ti-   flooding  where   it  will  not  and  where 

sikIi  flooding  is  possible  :  prnjier  jiaving  of  unhealthy 

towns,  nnd  the  tilling  in  of  stagnant,  Hwnmpy  pools ; 

uW  -in  other  words,  all  measures  calculated  to  keep 

down  mosquitoes— are    the   more    important    things 

10  lip  striven    for  in  attempting   the   sanitation  of 

malarious    districts.      In    England,    in    Holland,    in 

France,  in  Algeria,  in  America,  and  in  many  other 

places,  enormous   tracts  of    country    which  formerly 

*ere  usele.-s   and    pestilential  have    been   rendered 

faultily  and  productive  by  such  means. 

In  carrying  out  extensive  public  works  care  should 
W  exorcised  to  provide  good  subsoil  drainage  in  con- 
nfftion  with  irrigation,  to  provide  efficient  drainage 
to  carry  ofl*  superfluous  water  before  introducing  a 
larger  water  supply   into  a   town  previously   inade- 
quately   watered,     and    to   avoid    interfering    with 
the  natural    drainage  of   a   district    in  constructing 
railways  and  so  forth.     To  do   anything   that  may 
raise  the*  level    of   the  subsoil  water    in    potentially 
malarial  districts  is  most  dangerous.   Equally  so  is  the 
iwirleet  t<>  fill  up,  or  provide  for  the  drainage  of,  exca- 
\.-it:urio.u*  the  *•  borrow-pits  "  in  railway  construction, 
or  similar  holes,  in  which  rain  water  may  accumulate 
and  create  breeding  pools  for  mosquitoes. 

Location  of  dwelling:  -  houses.  -  The  in- 
habitants of  malarious  districts  ought  to  live  in 
\illages  or  towns  with  well-paved  streets  and  courts, 
going  out  to  cultivate  their  fields  during  the  day, 
but  returning  to  sleep  in  the  town  before  nightfall. 
Houses  should  U*  placed,  if  possible,  on  high  and  dry 
situations,  a  clay  soil  being  avoided.  It  is  unwise  in 
couiiti'h-s  such  as  Africa,  where  nearly  all  Kur«p«*aiis 
Miller  from  chronic  malarial  poisoning,  to  phu'-e  dwell- 
ing houses  in  exposed  situations,  or  where  high  winds 
are  apt  to  produce  chills  and  consequent  fever  relapses. 
For  the  same  reason,  in  elevated  situations,  houses 
.should    lie    well  sheared   by   trees   planted  at   huuw 
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distance  from  the  premises,  or  by  higher  ground. 
In  the  neighbourhood  of  houses  the  felting  of  natural 
grass  should,  if  possible,  be  preserved,  or,  if  it  be 
disturbed,  replaced  immediately,  or  the  exposed  so3 
covered  with  rammed  clay  or  cement.  It  is  unwise 
to  have  flower-l>ed8  or  vegetable  gardens  near  bed- 
room windows,  or  to  allow  water  from  bath-rooms  or 
cook-houses  to  flow  over  the  ground  in  the  vicinity  of 
the  house,  or  to  keep  water  unchanged  in  tubs  or 
water-butts  for  mosquitoes  to  breed  in.  Pools  and 
puddles  of  stagnant  water  should  be  filled  up  and 
turfed.  Ponds  should  l>e  stocked  with  fish,  as  fish 
tend  to  keep  down  mosquitoes  by  preying  on  their 
larva?.  The  neighbourhood  of  swamps  is  to  be  avoided. 
A  few  ounces  of  petroleum  thrown  on  the  surface 
of  a  pond  will  prevent  mosquitoes  from  depositing 
their  eggs  on  the  water,  and  will  asphyxiate  their 
larva? :  the  petroleum  requires  to  be  renewed  from 
time  to  time — say  once  a  week.  There  are  many  simple 
precautions  of  this  sort  which  will  occur  to  every 
prudent  man,  and  which,  in  malarious  countries,  be 
should  tako  care  to  have  earned  out. 

Danger  from  vicinity  ol  natives. — Seeing 
that  a  large  proportion  of  the  native  children  harbour 
the  malaria  parasite,  and  that  a  large  proportion  of  the 
anopheles  in  the  neighbourhood  of  native  houses  are 
infected,  it  is  manifest  that  to  visit  native  quarters 
when  mosquitoes  are  feeding,  especially  in  the  evening 
or  during  the  night,  is  fraught  with  danger.  For  the 
same  reason  the  European  should  build  his  house  or 
pitdi  his  camp  well  away  from  native  quarters,  and 
beyond  the  flight  of  infected  anopheles  ;  and,  for  the 
same  reason,  native  children  should  not  be  allowed  to 
frequent  Europeans'  establishments. 

The  cultivation  of  frees  and  plants.- 
Much  was  expected  at  one  time  from  the  cultivation 
of  eucalypti  of  different  species — particularly  Euca- 
lyptus  globulus-  as  a  means  of  suppressing  malaria. 
Specific  virtues  were  attributed  to  its  balsamic  exhal- 
ations.    These  hopes  have  not  been  fulfilled  in  ever)' 
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ri-'-:  l»ut.  undoubtedly,  tin*  e  fleet  of  tins  raj»idly- 
\±v>\\  i  1 :  lt  tree  in  (Irving  the  soil  is  of  use  in  some 
localities.  The  same  may  be  said  of  the  cultivation 
of  the  sunflower,  chrysanthemum,  kiri  tree,  and  other 
plants.  Possibly  they,  too,  influence  insect  life  in 
other  way  a 

TVative  experience  to  be  consulted. — It  is 
unwise  to  build  where  the  natives  say  the  neighbour- 
hood is  unhealthy ;  natives  generally  know  such  places. 
Neither,  if  it  can  be  possibly  avoided,  should  a 
stay  be  made  where  the  natives  are  anaemic  and 
have  enlarged  spleens — a  sure  indication  of  an  un- 
healthy district 

Other  precautions* — Bedrooms  should  be 
situated  in  an  upper  storey,  and  dwelling-rooms  be 
well  raised  on  piles  or  arches  above  the  ground. 
Common  sense  tells  us  that  campaigns  and  journeys 
in  malarious  districts  should  be  conducted  and 
concluded  during  the  healthy  season,  if  there  be 
one.  Mosquito  nets  must  invariably  be  used;  many 
travellers  attest  their  value,  so  plainly  indicated  by 
recent  discoveries.  The  body  should  be  covered  up 
during  sleep,  and  every  precaution  (as  fires,  etc.)  that 
circumstances  permit  should  be  employed  to  keep 
mosquitoes  away. 

The  subjects  of  malarial  infection  are  dangerous 
to  their  companions ;  they  should,  therefore,  be 
avoided  or,  if  this  is  impracticable,  compelled  to 
sleep  under  efficient  mosquito  nets.  Mosquitoes  must 
be  rigorously  excluded  from  hospitals.  It  will  prove  a 
truly  economical  procedure  to  supply  natives  liberally 
with  quinine;  this  should  go  hand  in  hand  with  other 
stej>s  that  may  be  taken  to  render  a  place  salubrious. 

3Io*quito  protected  house*. — It  has  been 
proved  experimentally  and  practically  that  complete 
protection  from  mosquito  bite,  and  therefore  from 
malaria,  can  be  secured  by  having  the  dwelling-house 
protected  by  gauze  fittings  in  the  doors,  windows,  and 
ventilators.  When  possible,  such  measures  should  be 
adopted  and  intelligently  applied.  I  believe  some  such 


.»j    much   divided  on  t 
that  arsenic  possesses  any  pr 
ever.      Duncan,    after   an    exl 
recorded  evidences,  and  after  e 
conducted    experiments    made 
bodies  of  troops,  concludes  ths 
phylactic  virtue  whatever;  but 
dose  of  three  to  five  grains,  let 
sions  by  one-half.     He  therefo 
the  systematic  use  of  the  latter  c 
involving  a  sojourn  in  malarious 
is  backed  by  the  opinion  of  man] 
perience.     Corre,  although  he  adt 
power  of  quinine  against  ordinary 
it  has  no  influence  in  proven  tin 
Other  authorities,  on  the  contrai 
who  take  quinine  systematically,  t 
fevers  to  some  extent,  enjoy  immu 
attacks.     On  the  whole,  the  evidc 
favour  of  the  systematic  and  di 
a  prophylactic  dose  of  quinine,  t 
Methylene  blue,  given  systematic* 
a  distinctly  prophy lactic  action, 
of  by  Celli  and  others  in  this  resr 
Recently,  Koch  <»"  ]   T  ' 
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**ing  taken  only  after  the  work  of  the  day  is  over, 
and  when  there  is  no  longer  any  necessity  for  going 
°&t  in  the  sun.  Crudeli  speaks  highly  of  lemon 
decoction  (made  as  already  described,  page  168)  as 
*  prophylactic ;  its  use  can  do  no  harm,  and  it  is  a 
pleasant,  slightly  tonic,  and  slightly  aperient  leverage, 
*ell  suited  as  a  drink  in  hot  climates.  The  decoction 
made  from  one  lemon  may  be  taken  daily  in  divided 
doses. 

Education. — It  is  impossible  to  lay  down  direc- 
tions, for  the  prevention  or  suppression  of  malaria, 
which  would  be  applicable  at  all  times  and  places,  and 
under  every  circumstance.  What  might  suit  one  set 
«f  conditions  might  not  be  appropriate  in  other  con- 
ditions.  But  by  one,  or  other,  or  all  of  the  measures 
indicated  alx>ve,  much  can  be  done  to  mitigate  or 
avoid  endemic  malaria.  Perhaps  the  most  important 
initial  measure  in  the  struggle  with  the  pestilence  is 
the  education  of  the  inhabitants  of  malarial  countries 
ln  tin*  mos<jui to- malaria  theory.  Sanitary  measures  can 
rarvly  be  carried  out  effectually  without  the  co-opera- 
tion of  those  whom  they  are  intended  to  benefit ;  and 
this  co-operation  cannot  Ixj  secured  unless  the  rationale 
°*  their  operation  is  understood.  Therefore,  those 
^lioiwible  for  the  public  health  in  malarial  districts 
^onid,  by  one  means  or  another,  indoctrinate  the 
P*°|»le  in  the  mosquito-malaria  theory.  If  he  succeed 
'n  this,  the  sanitarian  will  have  an  easier  and  more 
h"peful  task. 
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°f  ft.,.  IK.1   *"»  o^'nrs  n-;       a  <**>  mor 


Symptoms  and  /Etiology  175 

8Pot«;  these  soon  assume  a  petechial  character  and, 
spreading,  tend  to  become  confluent,  especially  on  the 
Biore  dependent  parts  of  the  body  and  limbs.  In 
other  instances  the  spots  remain  discrete,  brownish 
or  purplish  in  colour,  giving  to  the  surface  of  the 
body  a  speckled  appearance.  A  certain  amount  of 
icteric  tinting  of  skin  and  sclera  is  also  present. 
During  the  third  week  desquamation  sets  in,  the 
eruption  fading  as  fever  subsides.  In  some  cases  the 
skin  of  the  elbows,  fingers,  toes,  lobes  of  the  ears,  etc., 
becomes  gangrenous. 

Constipation  is  usual.  The  liver  is  slightly 
enlarged,  the  spleen  markedly  enlarged  and  tender. 
The  scanty,  high-coloured  urine  may  contain  albumin 
and  cast*  Early,  in  all  severe  cases,  there  is  oedema 
of  the  face  and  limbs.  Nausea  and  vomiting  set  in 
about  the  beginning  of  the  second  week,  and  persist 
jn  fatal  cases.  Respiration  is  rapid  ;  the  pulse  loses 
to  volume  as  it  increases  in  frequency.  There  appeal's 
to  be  but  slight  diminution  in  the  blood  count,  and 
°nly  a  feeble  leucocytosis— 12  to  13,000;  but  the 
hemoglobin  is  markedly  diminished. 

Past  mortem,  in-  addition  to  the  foregoing  skin 
lesions,  there  is  marked  hypostatic  congestion  of  the 
lnngx,  subserous  petechia;,  softened  myocardium, 
ei>larged  and  softened  spleen,  fatty  degeneration  of 
N}*  hepatic  cells,  and  congestion  of  the  cortex  of  the 
kidneys. 

.Etiology. — Wilson  and  Chowning  found  in  the 

f*d  blood  corpuscles  an  unpigmented  hsemocytozoon 

father  larger  than,  but  closely  resembling,  Piroplasma 

fyeminutn.     In  peripheral  blood  about    1   in  every 

•500  corpuscles  contained  the  parasite  ;    in  blood  from 

the  liver,  spleen,  kidneys,  and  lungs  about  every  fifth 

corpuscle  was  infected,  many  of  the  invaded  corpuscles 

being  included  in  phagocytes. 

These  observers  describe  two  phases  of  the 
parasite — a  small  and  a  large  with  transition  forms. 
The  small  parasites,  15  to  2  /*  by  1  ju,  are  ovoid  in 
form,  non-amoebic,  and   usually  occurring  singly ;    in 
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these  observers  found  that  rabbi 
direct  inoculation  by  infected  bio 
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CHAPTER   XI. 

TRYPANOSOMIASIS. 


History.— Nepveu  (Mem.  de  la  Soc.  de  Biolor/ie,  1891 
wd  hSM),  in  the  course  of  researches  on  malaria- 
Mood  in  Algeria,  appears  to  have  encountered  several 
kinds  of  flagellated  hwmatozoa,  one  of  which  was 
undoubtedly  a  trypanosoma.  Unfortunately,  his 
original  description  is  somewhat  vague,  and  his 
drawings  crude.  He  established  no  definite  relation- 
ship between  the  organisms  he  alludes  to  and  the 
associated  morbid  conditions,  but  in  his  later  paper  he 
distinctly  affirms  that  a  trypanosoma  has  to  be 
reckoned  with  as  a  factor  in  tropical  pathology. 

Mr.  R.  E.  M.  Forde  describes  (Journ.  of  Tropiml 
J/"/jViV,  Sept.,  1002)  a  parasite  which  he  found,  in 
tb«*  Itiver  Oainbia  Colony  in  1901,  in  the  blood  of  a 
European  suffering  from  an  anomalous  form  of  fever, 
and  which  was  subsequently  recognised  by  Dr.  J. 
Everett  Dutton  as  a  trypanosoma.  Lat'*r,  I  Hit  ton 
round  a  similar  parasite  in  the  blood  of  a  young 
n*tive  of  the  same  colony.  Dutton  described  and 
illustrated  Forde s  trypanosome  in  the  Thompson  Yates 
Ld'ortifarif  Report*  for  1902. 

f'ases.— Through  the  courtesy  of  Dr.  Dutton  I 
"*d  an  opportunity  of  examining  Fordc's  case.  On 
'^niinjr  across,  in  Septeml>er,  1902,  a  patient  with 
s»'iilar  clinical  symptoms,  I  diagnosed  "  trypanoxo- 
"'lasis,''  a  diagnosis  subsequently  justified  by  the 
'liuovery  <>f  the  parasite  in  the  patient's  blood  by 
.'lr-  r>aniels.  A  fourth  case  is  reported  as  occurring 
111  Brazzaville,  French  Congo,  in  which  the  parasite 
**s  found  by  Dr.  Le  Moal  (Le  Cad acre,  20th 
'WidUt,  1902). 

Fuller  information  may  be  looked  for  from  the 
^amission  which  is  at  present  studying  the  subject 
1,1  West  Africa.    Pending  their  report,  it  is  impossible 
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-  —  -he  practical  importance  of  this  new  factor  I 
:r     :    il  ^thology.       As  it  is  likely  to  tarn  out  to  I 

■:<:'  s-r^iai  interest,  it    serins  desirable  to  place  I 
reader    in  jiiiiirmilfl  of  Uk    leading  facte  of  two  < 
these     :be  first  well-authenticated)  caaco  of  han 
TT71  ir'iirfiiarin;  and,  neiii$  that   tbey  mar  h*i* 
impoi    in:   bearing  on   the  subject,   to    ifit 
account    of    tiie    tfumsponding    affection* 
mammals    with     which 
asx>ial*lL 
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In  May, 
wa>  i    -ardeu 
not  yield  to  q 
trvpartiisoniai 

From   that 
i insularly  recurik 
si»  lis    of   aereral  u»ju 


was  forty  ««i  ymr*  1 

Kvcrunicnt  sU  < 
Ex  yearn  He  li»4  W 
iral  fen*rt  but  on  tbf 

1- 

\  sick  with  whit  al  6rs» 
er.  As  the  attmtfuM 
was  examined,  and  d* 

ent    Ijecatoe  subject  t* 
of  fever,  with  ap 

»r*ek^  duration.      A  w* 
n  1 .- 1  r k  si ]  il e  cacl * e x  i a  de veloped,   the  f  110M  at  ri k im^r  o' * 
jrctiv  ■   features  of  which   were  (a)  general    but  no* 
vi-ry  pronounced   wdenia,   most  marked  in  the  f*c*v 
c-pi-ei  :lly  about  the  lower  eyelids;  (b)  slight  genertl 
eonire  feion  of  the  skin;  (e)  patches  and  blotches  ol 
erythema  of  an  evanesce  tit  character,  not  unfrequently 
a>*u riling  a  ringed  form,  and   being  associated  with* 
tlii<  k<  nijijj  for  the    time  being  of  the  integument*  < 
('/)  <  -yauotic  like  injection  of  ill-defined  areas  of  skill 
of  considerable  magnitude    -size  of  the  hand,  or  larger* 
II 1  e   appearance  of  the   skin,   when   I   first  saw  the 
pat  ient,  suggested  the  early  stage  of  a  macular  leprosy. 
The  skin   lesions  were  irregularly  distributed,  and  in* 
vnlved  the  limbs  and  face  as  well  as  the  trunk.  I  was 
especially  struck  with  these  two  features — the  some- 
what   firm   (edema    and    the    patchy     erythema.     In 
addition  to  the  skin  lesions,  there  was  general  wasting, 
marked  muscular  weakness  (particularly  of  the  legs), 
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splenic  enlargement  and  tenderness,  and  in- 
i  frequency  of  pulse  and  respiration.  There  was 
anaemia,  but  the  kidneys  and  other  viscera 
red  to  be  healthy. 

stematic  examination  of  the  patient's  blood 
fat  out  the  fact  that  the  trypanosomes  were  most 
rous  during  the  febrile  recurrences,  and  few  or 
it  during  the  apyretic  intervals.  During  fever 
six  to  fifteen  parasites  could  be  counted  in  a 
s-quarter-inch  blood  film. 

hi  the  morning  of  December  30th,  1902,  he  had  a 
t  rigor,  followed  by  rise  of  temperature  (104°), 
lewted  respiration  (50°),  slightly  increased  fre- 
icy  of  pnlse,. occasional  Cheyne-Stokes  respiration, 
flity  of  speech,  delirium,  and  restlessness.  No 
fical  signs  in  chest  or  elsewhere  which  might 
ont  for  the  attack  could  be  detected,  and  no 
sites,  either  malarial  or  trypanosomes,  could  be 
d  in  the  blood.  He  died  two  days  later. 
htthor'8  ca*e. — The  patient,  aged  forty,  is  the 
of  a  missionary,  and  had  resided  on  the  Upper 
P  (Monsambe)  from  August,  1900,  to  De- 
*r,  1901.  During  the  first  twelve  months  on 
Jongo,  with  the  exception  of  a  few  small  fevers, 
ibly  malarial,  she  enjoyed  good  health.  In 
ist,  1901,  she  had  a  continued  fever  with  high 
Jrature  (104  )  for  about  three  weeks.  She 
Jred  from  the  acute  condition,  but  ever  since, 
cally  every  day,  she  has  had  an  evening  rise 
nperature  (100"  to  103  ),  followed  by  profuse 
ing  during  the  night.  In  spite  of  liberal  dosing 
quinine  she  did  not  improve.  Her  health 
ing  rapidly  deteriorated,  she  left  for  England, 

she  has  remained  since  December,  1901.  In 
1902,  she  had  an  attack  of  thrombosis  of  the 
of  the  left  leg. 

hen  I  saw  her  for  the  first  time  on  October  3rd, 
she  did  not,  at  first  glance,  appear  particularly 
it  she  complained  of  weakness  and  of  the 
ing   daily   fever    alluded    to.      The  face  vj&& 
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trie    Tropical    School    for    obae 
♦  x animations    of    the    blood    fa: 
trypaiiosoiues  until  October  27 tl 
found  the  parasite  for  the  first  tin 
to   the  time  of  writing  the  try  pa 
present     in     the    tinsrer    blood    i 
ii\ though   never  in  large  numbers 
•dide.     Xo  correspondence  has  beei 
th«*   number   of  parasites  present 
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This  patient  informed   me   that  she   thought   it 

likely  her  infection   came    from    a  native  girl  with 

*hom,  while  on  the  Congo,  she  had  been  intimately 

associated.     She  showed  me  a  photograph  of  this  girl, 

and   certainly   the  puffy,   ^edematous  -  looking    face 

strongly    suggested    trypanosomiasis,    and    that   my 

patient's  conjecture  as  to  the  source  of  her  disease  had 

some  foundation. 

The  parasite. — In  size,  structure,  and  habit, 
Trypanosoma  hominis  (T.  Gambleme^  Dutton)  closely 
resembles  the   corresponding  parasites  of  the  lower 
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animals.  That  is  to  say,  it  is  a  minute,  colourless,  trans- 
parent, and  very  active  vermieule,  slightly  tapering 
towards  its  extremities,  one  of  which,  the  anterior,  is 
provided  with  a  long  flagellum  (Fig.  40)  continuous 
with  the  undulating  membrane  attached  to  nearly  the 
entire  length  of  one  side  of  the  tody.  Minute  granu- 
lations can  sometimes  l>c  made  out  in  what  may  he 
described  as  the  body  of  the  parasite,  and,  very 
generally,  a  refringent  speck,  the  centrosome,  near  the 
posterior  end.  The  trypanosome  is  always  free  in  the 
liquor  sanguinis  ;  it  is  never  intracorpuscular. 

It  has  been  ascertained  in  respect  of  those  trypano- 
somes  in  which  the  jK)int  has  been  adequately  studied 
that  reproduction  is  effected  by  longitudinal  division, 
the  process  starting  at  the  centrosome  ;  several  divid- 
ing specimens  have  been  seen  in  my  patients'  blood. 
The  parasites  of  the  lower  animals  can  be  readily 
inoculated  into  appropriate  species  of   mammals  by 
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swljcutaiH-nus.  intravenous  or  intra  peritoneal  in^c 
t ion  of  tin*  l))oo<l,  ami  it  is  in  siu-h  successful  inocuhi*" 
tions  -four  to  eiijht  days  later — that  the  multiplying 
forms  can  he  host  studied. 

To  detect  the  parasites  in  fresh  blood  a  magnify 
ing  power  of  300,  or  more,  diameters  is  required - 
Permanent  preparations  are  made  in  the  same  way 
a.s  in  the  case  of  the  malaria  parasite,  the  same  stains 
being  employed.  The  minute  structure  is  best  di&- 
played  by  some  of  the  modifications  of  the 
Romano  wsky  method. 

Of  the  trypanosomes  of  mammals  the  best  known 
are  the  following : — 

T.  Lewi  si*--  This  trypanosome  is  possibly  peculiar  to 
rata.  Similar  parasites  in  hamsters,  guinea- pigs,  rabbits,  etc., 
probably  belong  to  a  different,  or  to  different  species. 

On  account  of  the  facility  with  which  it  can  be  procured  is 
most  countries,  T.  Lewwi  offers  the  best  opportunity  for 
study  of  the  genus.  In  many  places  from  2  to  50  percent 
of  the  local  rats  harbour  it,  often  in  such  abundance  that 
viewed  through  the  microscope  the  blood  seems  to  seethe  aid 
quiver  with  the  rapidly  moving  parasites.  Specimens  an 
easily  procured  by  snipping  off  with  a  scissors  the  tip  of  the 
rat's  tail  and  dabbing  the  cut  surface  on  the  slip. 

T.  LftrUi  is  more  slender  than  the  other  known  mammalia 
IrypuiMsomes.  measuring,  including  the  flagellum,  24  or  25  a 
by  1.")  fi ;  tho  posterior  eud  is  also  said  to  be  more  pointed  thai 
in  these.  There  is  evidence  that  it  is  conveyed  from  rat  to  lit 
by  direct  inoculation  by  the  rat  flea.  Notwithstanding  ths 
frequent  occurrence  of  high  degrees  of  infection — two  or  time 
parasites  for  every  blood  corpusclo  —  T.  Lewi*if  beyond  causing 
slight  enlargement  of  the  spleen,  is  not  pathogenic;  such  rati 
may  be  in  perfect  health.  Injected  into  other  animals— 
guinea-pig1,  rabbit—  after  multiplying  during  a  few  days 
the  parasites  are  gradually  removed  from  tho  blood  ty 
phagucjt  tosis. 

T.  sKvaiisi    and    T.  Briicei    (26  to  27  u  by  1}  to 

-I  p\  if     not  identical,   are  probably  closely  allied   species; 

hnth  rin-      his>hly  pathogenic  in  a  similar  way,   and  to  the 

smile  Kjj*.*  vies  of'  mammals.    The  former  name  is  applied  to  the 

pnmsito        eausing   the   surra   «»f    India,  the  latter  to  that  of 

TiHgnrifi,        or  the  fly  disease  of   tropical  Africa.       The  same, 

or    n    .s  *  -milar,  disease  occurs  in  South  America,  where  it  is 

known    x^-nnalde  Caderas.      In  the  endomic  zones  it  is  con- 

fitifd    t  *.^*  limited    districts  well  known  to    the    inhabitant!. 

Uceaaio  ^^ally  it  may  appear  in  hitherto  immnno  regions,  as, 
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for  example,  in  Mauritius,  where  an  epidemic  has  lately  broken 
out. 

Brace,  besides  indicating  the  nature  of  the  disease,  has 
«*ttly  proved  that  the  parasite  of  nagana  is  conveyed  directly 
Jon  infected  to  non-infected  animals  by  the  bite  of  the  tse-tse 
»y-Gkvitta  mentions.  Rogers  has  lately  shown  that  in  India 
wmrra  parasite  may  be  conveyed  in  a  similar  way  by  cettain 
wing  flies. 

With  the  exception  of  man,  and,  perhaps,  of  certain  strains 
of  donkey  and  goat,  all  domesticated  mammals  hitherto  ex- 
pwimentHl  with,  on  inoculation  with  blood  containing  tho 
P*niite,  acquire  nagana.  The  same  may  be  said  of  many  wild 
mammals:  but  in  tho  case  of  the  large  game  of  Africa,  antelopes, 
elc..  although  they  acquire  tho  infection,  in  them  it  is  not,  or 
<*Ay  feebly,  pathogenic.  It  has  also  been  observed  that  tho 
te-tse  fly  flourishes  only  in  association  with  these  wild  animals. 
In  this  way  is  explained  the  source  of  fly  disease,  and  the  long 
^cognised  fact  that  on  the  disappearance  of  the  largo  game 
from  a  district  the  fly  and  the  disease  disappear  also.  Tho 
ttict  way  in  which  surra  is  propagated  in  nature  is  not 
•ft'urately  known.  Birds  are  not  suscoptible  either  to  nagana 
or  to  surra. 

After  inoculation  of  an  animal  with  nagana  blood,  in  from 

one  to  two  days  trypanosomes  begin  to  appear  in  the  blood, 

*nd  persist   therein  till  death,    which   iu    the   vast  majority 

of  species  is   inevitable.      In   some   aperies   (rats,  mice;    the 

trypanosomes  become  very  numerous ;   in  others  (the  rabbit, 

guinea-pig)  they  are  scanty,  and  may  bo  hard  to  find  with  the 

microHcope,  although  their  presence  may  readily  be  proved  by 

the  symptoms  and  by  injection  of  tho  suspected'  blood  into  the 

rut.     After  inoculation  death  occurs  in  rats  and  mice  in  from 

two  to  thre*»  days,  in  rabbits  in  from  five  to  twelve  days,   in 

guinea-pigs   in  about  fifty  days  (extremes  20  to    183    days), 

in  dogs  in  from  twenty-two  to  twenty-six  days,  in  monkeys  in 

fifteen  days,  in  horses  and  donkeys  in  from  one  week  to  three 

months,  in  goats  and  sheep  in  several  months,  and  in  cattle  in 

from  one  week  to  six  months,  a  proportion  of  the  last  recovering. 

Thin  resistance  varies  within  wide  limits  in  individuals  and  in 

specie. 

In  those  animals  in  which  death  occurs  within  a  few  days 
of  infection  the  parasites  become  very  numerous,  and  after  one 
or  two  oscillations  of  temperature  death  occurs  suddenly.  In 
those  animals  in  which  death  is  delayed  a  very  striking 
cachexia  is  established.  There  is  a  chronic  relapsing  fever,  the 
numbers  of  parasites  visible  in  the  blood  being  greatest  during 
the  febrile  accessions  ;  there  is  also  a  peculiar  firm  < edema  from 
infiltration  of  coagulable  lymph  into  tho  connective  tissue  of 
the  neck,  abdomen,  sheath  of  penis,  geniUls,  and  limbs ;  intense 
axuemia,  wasting,  skin  eruptions,  and,   often,  blindness.     On 
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j-.  *vr.  except  at  the  outset    [40°  C.)f  rarely    exceed*  W»«- 

ji      Hm  ift«  coniiaa«o  far  many  months— four  to  ten,    Bafa* 

i)  Hih   *i-;<knesa  incwii  WW,  the  cornea  may  ulcerate,  and  th*® 

plete  parapieiria  from  softening  of  the  spinal  ***- 

Tf  ,■■  trvt.«no*oma  of  dourine  occurs  in  the  blood,  bat  t» 

mty  that  U>  communicate  the  infection  «^* 

y  (hi*  medium  it  may  b*  necessary  to  inject  ftp* 

VM-  lie.-:.     Uern-e  the  im probability  of  infection  by  ttt^f 

inwieis.     On  the  other  hnnd,  it  occurs  in  grant  abundant** 

1 1  ous  tissue*,  in  the  akin  lesions,  and  in  the  dischinT* 

from  Ibr  gi<mUls. 

In  mnrked  contrast  with  T*  Jr««i,  T*  tqmp*r4mm  U  W 
fulJy  juthogeoic  to  rata  and  tnict\  some  of  the  former  being 
i|ul1< 'i .  J ractory,     fn  the  rabbU  and  dog  the  disease  resemWw 

I  ha  I  in  I  lift  horse,  and  is  communicable  by  coitus  ;  it  is  ni«A 
m^rn  pro]  ranged  than  migana.  Monkeys,  goats,  uheep,  *«d 
bovirn •»  me  taid  to  be  insusceptible. 

All  ho  Ugh  in  many  respects  the  parasites  of  dourine  ssi 
naj*iiui  resemble  each  other,  the  differences  in  susceptibility 
uf  yntfous  anitnali  as  regards  the  Uo  parasites  indicate  specific 
tlitFori'iii1*1,  Hogs  immune  to  dourine  quickly  succumb  to 
najttilib 

T«  Tlif*ilerl.— Brora  (/Vw.  M*tf.  St*.h  Ap_,  1902)  report* 

I I  h  1 1 1  j  Kir ,  wry  by  Toiler  in  the  Transvaal  of  a  trypanosoma  twice 
Ihi'pti/rur  liny  of  the  foregoing,  and  peculiar  to  cattle,  other 

♦J f>tii    aiiimaK  so   far,  having  boon  found  to  be  immune* 

Thtnlur  r<  ffards  the  dis^as^  it  produces  as  an  acute  r«rtiiciout 
riHiiiuU  without  noikilocytosia,  ami  with  only  alight  aeconu 
I Mt.vjug  fever.     He  considers  "that  there  arista   a  natural 
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immunity  in  cattle  againat  this  trypanosoma."     This  is  about 
the  sam  0f  the  information  received  up  to  date  about  this  now 

Considering  the  morphological   character  of  the 

trypano8oma  of  man,  and  the  close  similarity  of  its 

Pathogenic   effects   to   those    associated    with   surra, 

aagana,  mal  de  Caderas,  and  dourine,   the  question 

naturally  arises,  Is  the  human  parasite  identical  with, 

*  variety    of,   or   specifically   distinct  from,    these  I 

^ur  failure  to   infect  several   animals  known  to  be 

highly  susceptible    to    surra,  nagana,    and    dourine 

deposes  of  this  conjecture.*     Probably  Trypanosoma 

wniinii  is  proper  to  some  of  the  lower  animals.     It  is 

°f  great  importance  that  these  should  be  discovered, 

for  until  this  is  done,  in  consequence  of  the  scanti- 

apss  of  the  parasites  in   the  peripheral  circulation,  a 

negative  microscopical  examination  of  the  blood  in  a 

^pected  case  cannot  be  held  as  positively  excluding 

trypanosomiasis. 

It  is  just  possible  that  in  trypanosoma  infection 
v*  have  got  the  key  to  a  proportion  of  those  cases  of 
c«fonic  fever  with  enlarged  spleen  and  liver,  usually 
*ttributed  to  malarial  cachexia,  which  have  hitherto 
Puzzled  tropical  practitioners  and  proved  resistant  to 
aU  kinds  of  treatment — Kala-azar  for  example. 

Much  importance  has  lately  been  assigned  to  a 
**igh  mononuclear  leucocyte  count  as  indicative  of 
Hfclarial  infection,  and  its  presence  in  black  water 
fever  and  in  Kala-azar  has  been  brought  forward  by 
Christophers  and  Stephens  in  proof  of  the  malarial 
nature  of  the  former,  and  by  Rogers  in  proof  of  the 

*  Since  the  foregoing  was  in  ty|ie  Dutton,  Todd  and  Annett 
ktve  published  {Brit.  Afrd.  Jour.,  Feb.  7.  IDO.'t)  *oine  further 
observations  on  this  form  of  tryjianoHomiasK  The  i*arasite  has 
been  found  in  another  white  man  in  Gambia,  ami  in  four  nati\es 
oat  of  2S»  examined  in  Kommbo,  (Jambia.  In  these  the  clinical 
manifestations  approximated  those  above  described,  although  in 
the  case  of  the  natives  they  were  milder  in  character.  Annett 
ha*  succeeded  in  infecting  with  the  trypanosom  i  white  rats  ami 
monkey*.  They  appear  to  be  but  fuehiy  susceptible,  the  resulting 
?  being  of  a  very  chronic  character. 


t  in  die  body. 

it.— Arsenic  in  fi 
doubted  ly  a  controlling  influence  ir 
but  it  rarely,  if  ever,  effect*  a  cui 
that  be  had  either  to  poison  his  ani 
or  to  allow  them  to  die  of  the  in 
instances  lie  saccecded  in  eradic 
injections  of  relatively 
blood  serum.  It  is 
serum     of 

hominu  might,  on  the  same  princq 
infection  also ;  judging  from  toe  ana 
experiments  with  mice,  the  amount  of 
would  amount  to  gallons  at  each  sitt 
SchiUing  has  made  some  hope 
at  immunising  MiSmaJa  against  nagan 
them  with  a  strain  of  trypanosomei 
virulence  weakened  by  pssssgn  thnrnj 
feebly  susceptible  to  the  f 


I  give  this  somewhat  extended  notfae  of  w 
considered  a  mere  pathological  onriodty  la  II 
tag  attention  to  the  subject  observers  in  Afrio 
be  on  the  outlook  for  oim  of  recurring  fe 
uxlema,  enlarged  spleen,  anawnia,  weakness 
conditions  of  the  akin.  If  they  meet  with  ■« 
\io\*A  that  thev  will    .in-- 
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CHAPTER    XII. 

YELLOW    FEVER. 

Bttaition. — An  acute,  specific,  very  fatal  febrile 
disease  occurring  epidemically,  or  as  an  endemic,  within 
.  *  peculiarly  limited  geographical  area.  Though  sub- 
ject to  great  variations,  its  typical  clinical  manifest- 
ation may  be  said  to  be  characterised  by  a  definite 
°°w*e  consisting  of  an  initial  stage  of  a  sthenic  nature, 
ttpidly  followed  by  an  adynamic  condition  in  which 
■■A  evidences  of  blood  destruction  as  black  vomit, 
•fcmniiiuria,  and  hematogenous  jaundice  are  liable  to 
JJ^r.  One  attack  establishes  permanent  immunity. 
*"*  germ  is  transmitted  by  Stegomyia  fasciata  and, 
P^ibly,  by  other  species  of  mosquito. 

Geographical  distribution. — Of  all  the  im- 
')0,tant  zymotic  diseases,  yellow  fever  has  the  most 
jStricted  geographical  range.  Its  centre  is  the  West 
^dies,  whence  it  spreads  north  to  the  United  States 
f  **d  Mexico  ;  south  to  the  Brazils  and,  at  times,  as 
^r  as  Buenos  Ayres  and  Monte  Video ;  west  to 
Antral  America,  and  across  the  Isthmus  of  Panama 
*0  the  Pacific  coast,  along  which  it  extends  north 
V>  the  Gulf  of  California  and  south  to  Peru.  It 
Occurs  also,  in  the  epidemic  form,  on  the  west  coast  of 
Africa.  Whether  it  is  endemic  there,  it  is  impossible 
to  say.  Neither  is  it  now  possible  to  determine  from 
existing  records  whether  it  was  originally  an  African 
or  a  West  Indian  disease. 

Yellow  fever  has  been  imported  frequently  into 
Portugal  and  Spain,  and  once,  from  Spain  into 
Italy.  Although  a  good  many  died  in  these  visita- 
tions, the  disease  has  never  obtained  a  permanent 
footing  in  Europe.  Cases  have  occurred  in  seaport 
towns  in  France  and  England — Brest  and  Swansea, 
for  example ;  these  little  epidemics,  however,  have 
invariably  rapidlp  died  out. 


Yellow  Feve*. 


Itn 


In  several  of  the  West  India  islands  yellow  fever 
endemic.     Until  recently  it  w»s  always  to  be  found 
Havana.      Formerly  the  Brazils  enjoyed  »n  aUoli 
immunity  ;  bat *Ter*mce  1&I9,  when  yellow  r> 
introduced  for  til*  first  time  into  Itahia  by  a  ship 
Xew  *  >rle*nat  il  ha*  been  practically 
hir-jt-  ritiea.    At  Kiudr  Janeiro,  although  in  i 
the  cases  are  few,  it  i*  ncwr  entirely  aim* 
places  as  New  Orleans  Charleston  Monti4  Viii* 
Buenos  Ayrea.  although  now  and  again  cpid^mioi 

-■■■  <  ritj  break  out,  several  years  may  pw*  trill 
out  its  appearing.     Some  of  these  epidemic  visil 
itrini!    i   heavy  death-bill;  thus  in   New  Orleans. 
Js"k5,    7,970    jieopJe  died  of  yellow   fever,  in 
:;.":»M  :    in  Eio,  in  1850,  it  claimed  -1,160  victim*,  * 
ls.VJ,    1,1)43,  and  in   1886,  1,307,     In   Havana  tte 
annual  mortality  from  this  cause  ranged  from  3flA  w» 
),tHin  or  over 

fttfttttnat  t>f  ttfmv*ph*ric  temperature*— -Thm  «^ 
it  multitude  of  similar  facta  show  that  the  vim  *f 
yd  low  fever  can  be  transported  from  one  place  tt* 
iiimtli/r,  but  for  its  development  in  epidemic  fort* 
ii  requires  an  atmospheric  temperature  of  over  7^" 
I'jihr.  It  ceases  to  extend  its  area  when  the 
thermometer  sinks  below  this  point,  and  it  sWf* 
jilinijitly  as  an  epidemic  when  the  freezing-point  » 
rem died  ;  although — as  proved  by  the  recurrence 
cif  the  disease  two  years  in  succession  in  one  of  the 
iHpuiiiah  epidemics,  and  that  without  a  fresh  intro- 
rluriinii  the  vitality  of  the  germ  may  not  lie  extin- 
guished by  frost.  Dampness  favours  yellow  fever; 
it  i*  therefore  most  prone  to  occur  and  to  spread 
during  the  rainy  season, 

Csnalhj  a  sea-coast  disease. — The  favourite  haunts 
nf  tin*  disease  are  the  sea-coast  towns  (more 
iKpiM-inlly  the  sea  front),  the  banks  of  rivers; 
,\n<l  Hat  delta  country.  Rarely  does  it  pass  far  inland, 
nt  MMiM»nd  1iikvi  ground.  Still,  there  are  many  excep- 
tion* to  thin  general  rule;  for  yellow  fever  has 
U ..  )\  found  far  inland,  and  at  a  considerable  elevation 
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io  Paulo,  Brazil,  2,500  feet ;  Newcastle,  Jamaica, 
MM)-4,000  feet;  Cuzco,  Peru,  9,000-10,000  feet). 
ulages  are  seldom  affected  ;  nor  does  the  disease 
•dily  spread  if  introduced  into  rural  localities.  In 
pleading  inland  it  follows  the  lines  of  communica- 
iwi— railways,  canals,  navigable  rivers. 

A  ship  disease. — Ship  epidemics  are  common  occur- 
wacea.  The  ideal  haunts  of  yellow  fever,  however, 
•re  the  low-lying,  hot,  squalid,  insanitary  districts  in 
tto  neighbourhood  of  the  wharfs  and  docks  of  large 
"•port  towns. 

A  place  disease. — It  is,  in  a  sense,  a  place 
fette,  like  malaria  and  beriberi.  If  the  patient 
be  removed  to  a  hitherto  unaffected  spot,  his  attend- 
■ato  and  neighbours  will  not  contract  the  disease, 
*&!«»  the  spot  itself  first  become  infected.  The 
occurrence  of  this  place  infection  will  depend  on 
*iH>th«ir  the  particular  locality  affords  a  suitable 
nidus  for  the  germs  which  escape  from,  or  are  brought 
7»  the  patient  If  the  locality  supplies  those  con- 
ations, then,  for  the  time  being,  the  disease  will  spread 
*nl  become  epidemic  ;  if  the  locality  does  not  supply 
fto*  conditions,  then  the  disease  will  not  spread.  It 
?•*&,  therefore,  to  visit  a  yellow  fever  patient  if  he 
**  lodged  outside  the  endemic  area ;  but  it  is  never 
"*e  for  the  susceptible  to  visit  the  endemic  area, 
Aether  they  come  into  direct  contact  with  the  sick 
°fnot. 

■Nott  has  pointed  out  that  yellow  fever  occurring 
'ft  a  many-storeyed  building  attacks  especially  those 
i*ing  on  the  ground  floor.  It  picks  out  particular 
>caiities,  houses,  and  streets,  apparently  in  the  most 
ipricious  way. 

Question  of  portability  of  the  virus  in  fomites 
i<?  merchandise. — Until  recently  it  was  universally 
lieved  that  the  virus  may  remain  for  a  considerable 
ne  potentially  infective  in  fomites,  clothes,  merchan- 
4e,  etc.,  and  in  wooden  structures  (ships). 
iuft  Strain  describes  an  epidemic  in  K-io 
luIo    in     which    be     beiieved     the     initial     cast* 
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acquired  the  infection  from  unpacking  a  box  of 
clothes  which  had  lain  at  Santos  for  some  time  and  had 
been  damaged  there  by  damp  and  sea  water.  The  epi- 
demic of  1893  in  the  same  city  he  traced  to  certain  cases 
of  machinery  which  had  lain  for  some  months  at  Santos, 
On  opening  the  cases  the  packing  straw  was  found  to 
l>e  damp.  Four  of  the  people  in  the  house  where  the 
cases  were  opened  got  yellow  fever  within  a  few  days. 
Many  similar  instances  have  been  adduced  as 
conclusive  evidence  of  the  portability  of  the  virus  of 
yellow  fever  in  fomites.  But  the  very  thorough  and 
carefully  conducted  experiments  lately  carried  out  in 
Culxa  by  Drs.  Read,  Carroll,  and  Agramonte,  of  the 
United  States  Army,  go  far  to  prove  that  fomites 
have  nothing  whatever  to  do  with  the  conduction  of 
the  disease.  Under  the  direction  of  these  gentlemen 
a  small,  ill-ventilated,  badly  lighted  wooden  hut  was 
erected  near  Havana  during  the  prevalence  of  epi 
demic  yellow  fever.  The  fresh  and  stale  fomites  of 
yellow  fever  patients,  in  the  shape  of  soiled  bedding* 
clothes,  black  vomit,  etc.,  were  strewn  about  or 
stowed  away  in  great  profusion  in  this  close  hut,  and 
among  them,  lying  on  beds  that  had  been  occupied 
recently  by  yellow  fever  patients,  wearing  these 
patients'  soiled  night  clothes  and  using  their  soiled 
blankets,  seven  non-immuncs  (that  is  white  men, 
recently  arrived  and  never  previously  affected  with 
yellow  fever)  slept  during,  in  the  aggregate,  sixty- 
three  nights — from  Noveml>er  20th,  1900,  to  January 
31st,  1001      with  absolute  impunity. 

Immunity  acquired  l>y  prolonged  residence  orty 
a  previous  attack. — A  curious  fact  about  yellow  fever 
is  that  the  natives  of,  and  those  who  have  lived  for 
a  long  time  in,  the  endemic  area  are  practically 
exempt  from  the  disease  ;  or,  if  they  are  attacked,  the 
disease  is  usually  of  a  very  mild  type.  It  is  also  said 
that  if  the  native  quits  the  endemic  area  his  immunity 
decreases  in  proportion  to  the  length  of  time  he 
remains  away  ;  so  that  after  long  absence,  on  his 
return  to  the  endemic  area,  he  may  be  attacked  just 
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as  an  ordinary  visitor  might  be.  Further,  those  who 
Miter  the  endemic  area  for  the  first  time  are  the  most 
rosceptible,  the  susceptibility  decreasing  with  length 
of  residence.  It  is  probable,  therefore,  that  at  such 
places  as  Rio  the  endemicity  of  the  disease  is  kept  up 
by  the  continual  influx  of  foreign  and,  therefore, 
wwceptible  visitors.  As  one  attack  of  yellow  fever  is 
almost  invariably  protective  against  a  recurrence,  it 
bis  been  suggested  that  the  relative  immunity  of  the 
wvule  is  the  result  of  an  attack  of  yellow  fever  in 
childhood. 

Bace  as  influencing  susceptibility.  —  Another 
:uri<ra«j  fact  is  that  the  negro  is  little  liable  to  yellow 
fever,  and  that  when  he  gets  it  the  attack  is  usually 
wild.  The  yellow-skinned  races  are  more  susceptible 
than  the  negro,  but  less  so  than  the  European.  It  is 
d*>  said  that  the  susceptibility  of  the  European 
increases  in  proportion  to  the  height  of  the  latitude 
ff  his  native  place  ;  that  is,  a  Norwegian  will  be 
'oore  susceptible  than  a  Frenchman,  and  a  French- 
^an  more  than  an  Italian  or  a  Spaniard. 

Incubation  period. — The  incubation  period  of 
yellow  fever  rarely  exceeds  four  or  five  days  ;  it  may, 
itiggaid,  l»e  much  shorter — under  twenty-four  hours. 
The  limits,  according  to  Berenger-Feraud,  are  one  to 
"teen  days  in  the  temi»erate  zones,  one  to  thirty 
'kvsinthe  tropics.  The  precise  experiments  of  the 
American  observers  above  alluded  to  indicate  an 
"Notation  of  from  three  to  five  days  ;  their  limits 
^re  70  and  137  hours.  Occasionally  it  happens 
hat  the  disease  breaks  out  in  a  ship  after  she  has 
^n  several  weeks  at  sea,  having  had  no  communica- 
J°n  with  the  land  or  with  another  ship  in  the  mean- 
'toe.  The  rationale  of  this,  and  also  of  the  prolonged 
Jeubation  }>eriods  formerly  assigned  by  writers  to  the 
l#*a«e,  we  now  understand.  It  must  not  be  inferred 
"oin  these  ship  epidemics  that  the  incubation  period 
1  to  lie  reckoned  in  weeks.  The  ship  may  carry  the 
irus  from  the  time  she  left  port,  but  the  crew  nisiy 
ft  become  infected  with  it  until  long  afterwards. 
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Incubation  period  preceding  epidemic  exf&tsum — - 
Ft  lias  been  observed  that  a  period  of  at  least  a 
fortnight  elapses  between  the  arrival  of  a  yellow  fevd 
patient  in  a  hitherto  immune  district  and  the 
occurrence  of  the  first  case  of  the  epidemic  he  m»J 
give  rise  to.  That  is  to  say,  that  although,  as  stated 
above,  the  incubation  period  of  yellow  fever — the 
period  elapsing  between  the  introduction  of  the  virus 
into  the  body  and  the  on-coming  of  fever — is  usually 
only  from  three  to  five  days,  yet  a  period  of  at  least 
ten  days  must  elapse  before  that  virus  can  be  effec- 
tively implanted.  What  becomes  of  it  during  theae 
ten  days?  The  answer  to  this  question  has  now  been 
supplied,  and  with  it  the  key  to  most  of  the  epidemio- 
logical peculiarities  of  yellow  fever. 

Duration  of  the  infective  period, — This  is  singu- 
larly circumscribed.  The  American  observers  have 
shown  that  a  yellow  fever  patient  is  dangerous 
to  his  neighbours  only  during  the  first  three  days  d 
the  disease.      After  this  he  cannot  confer  infection. 

The  germ.  A  great  many  attempts  have  been 
made  to  discover  the  germ  or  virus  of  yellow  fever, 
and  a  corresponding  variety  of  organisms  have  been 
described.  Tn  the  belief  that  some  of  these  were  the 
true  germs  of  the  disease  certain  bacteriologists  went 
the  length  of  practising  protective  inoculation  with 
attenuated  cultures  of  their  respective  organisms, 
whilst  othei-s  elaborated  curative  sera  on  the  orthodox 
lines.  Both  sets  of  enthusiasts  have  claimed  successes. 
We  now  know,  however,  that  the  germ  of  yellow 
fever  is  not  a  bacterium,  and  cannot  l>e  cultivated  or 
modified  on  bacteriological  lines.  Freire's  Crypto- 
coccus  zaiithfjf/eiiicuxi  Fii  day's  Tetragcnuafehriejlavai 
and  Sanarelli's  Jhrcifiu*  icteroides  have  no  longei 
anything  but  an  historical  interest. 

At  the  instigation  <>f  the  Government  of  tht 
United  States,  these  and  other  organisms  wen 
rigidly  investigated  by  Sternberg,  whose  standing  a 
a  bacteriologist  and  whose  judicial  cast  of  mini 
eminently  qualified  him   for  forming  a  trustworthy 
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judgment.  His  verdict  on  these,  and  many  similar 
organisms  for  which  pathogenic  claims  had  been 
advanced,  was  unfavourable. 

Nature  of  the  yellow  fever  germ  indicated  by 
'pidemiolof/y. — In  former  editions  of  this  book  I 
parked,  "The  reasons  for  the  peculiar  geographical 
limitation  of  yellow  fever  are  but  partially  under- 
wood. A  principal  reason,  undoubtedly,  is  that 
yellow  fever  belongs  to  a  somewhat  restricted  class  of 
diseases  which,  though  communicable,  are  not  directly 
no  through  immediate  conduction  from  sick  to  sound  ; 
diseases  whose  germs  do  not  pass  quickly  from  the 
*ick  to  the  healthy,  like  those  of  scarlatina  and 
*oiallpox,  but  have  first,  apparently,  to  undergo 
extracorporeally  developmental  changes  that  enable 
them  to  attack,  and  to  live  in,  the  human  body.  Such 
diseases,  seeing  that  their  propagation  demands  an 
additional  condition — the  extracorporeal  state  or 
medium  -must  necessarily  be  more  difficult  to  acquire, 
n»ust  spread  more  slowly,  and  be  more  limited 
#o?rapliieally,  than  the  ordinary  infectious  diseases." 
These  remarks,  suggested  by  the  peculiar  epidemio- 
logical features  of  yellow  fever,  have  recently  received 
remarkable  confirmation  by  the  brilliant  work  of 
ft*  Reed,  Carrol,  Agramonte,  and  Professor 
litems. 

The  germ  occurs  in  the  blood. — This  Drs.  Reed, 
f-MToll,  and  Agramonte  have  incontestably  demou- 
nted. They  injected  into  six  non-immunes  blood 
froni  yellow  fever  patients.  In  this  way,  in  live 
stances,  they  conferred  the  disease  within  the 
pf,cognised  limits  of  the  incubation  period.  In  another 
experiment  they  induced  yellow  fever  by  injection 
°f  detibrinated  blood.  By  their  other  experiments 
th'V  showed  that  the  virulence  of  the  blood  was 
d«*t roved  by  a  temperature  of  .r).V  (\  Another  point, 
•littuly  alluded  to,  is  that  these  experiments,  taken  in 
injunction  with  others  to  be  presently  described, 
"how  us  that  the  germ  is  present  in  the  blood,  at  all 
events  in  a  transferable  state,  only  during  the   first 
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three  or  four  days  of  tho  disease.  Yet  another  \ 
these  experi  men  tors  sought  to  establish,  vijl 
this  phase  of  the  yellow  fever  germ  w  so  mii< 
it  can  pass  through  a  Rerkefeld  filter.  Kurtbi 
that  blood  from  a  yellow  fever  infection  pnxlundi 
injection  of  filtered  serum  will,  cm  being  injected  in 
another  non-immune,  again  confer  the  disease;  pWfit 
that  the  vims  so  convey «*d  was  not  u  Umn  merd; 
I  nit  a  living  germ,  capable  of  multiplying  Tim 
latter  inferences  are  deduced  from  what  wa*  jfW* 
ullv  only  one  experiment  ;  although  the  eriJow* 
therefore,  is  somewhat  meagre,  yet,  eonsidn 
liitfh  order  of  the  other  work  accomplished  in  d> 
s:iuie  held  by  these  American  observers,  **  * 
almost  justified  in  concluding  with  them  that,  1ft 
the  germ  of  rinderpest,  of  horse-sickness,  of  foot** 
month  disease,  and  Durham's  dysentery  hacteriunM 
leant  one  phase  of  the  yellow  fever  germ  as  it  odd 
in  the  blood,  though  particulate  is  ultra -mienwop 
The  motquito  the  intermediary  and  dijfiiA* 
tttjt  nt  of  the  germ  of  yellow  Jever, —  Having  satisfr 
ilicmwlv«a  by  direct  observations,  and  by  a  long  wfl 
of  can 'fully -conducted  culture  experiments  OH  $ 
blood,  I  hat  the  germ  of  yellow  fever  was  not  of 
bacteria)  nature,  guided  by  the  epidemiologic 
considerations  detailed  above,  and  encouraged  by  t 
recent  discoveries  in  the  etiology  of  malaria,  1 
American  observers  cunjectuied  that  possibly,  as 
mularia,  the  mosquito  was  an  essential  factor  in  the 
eyi  le  of  the  yellow  fever  germ.  After  some  prelimini 
experiments,  which  unfortunately  proved  fatal  to  o 
I  N\  Law*ar,  of  the  original  mem  hers  of  this  coura 
ous  band  of  observers,  carefully  planned,  system* 
,_t  tempts  were  made  to  convey  yellow  fever  by  me 
ot  i In"  bite  of  the  common  West  Indian  uioaqtk 
Sf'fjrtntt/ift  fa#cifit*i. '  Twelve  non- immune*,  who  . 
had  no  opportunity  of  contracting  the  disease  ft 
Other  sources,  Mere  bitten  by  mosquitoes  previoi 
fed  on  v^Uow  fever  patients.  Of  the  men  so  bit 
tvn  (H3  3  jht  cent.)  developed  the  disease  within 
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normal  incubation  limits — three  to  five  days.  Sub- 
«eqnendv  Prof.  Guiteras,  repeating  this  experiment, 
obtained  a  positive  result  in  eight  (47  per  cent.)  out 
of  seventeen  nonimmunes  bitten. 

The  fjfrm  is  not  transferable  by  recently-infected 
«wr/iitVo«. — As  might  have  l>een  partly  expected 
from  the  blood  inoculation  experiments  already 
d&icribed,  it  was  found  that  it  was  only  mosquitoes 
that  had  fed  during  the  first  three  days  of  the  fever 
that  were  infective.  It  was  further  demonstrated  that 
tbc  germ  must  undergo  in  the  mosquito  some  necessary 
developmental  process,  for  it  was  not  until  twelve 
days  had  elapsed  after  feeding  on  yellow  fever  blood 
that  the  experimental  insects  could  convey  infection. 
Rejieated  trials  made  with  mosquitoes  two  to  ten 
davsafter  they  had  so  fed  always  gave  negative  results  ; 
wherejis  the  same  insects  rarely  failed  to  infect  when 
*t  to  bite  non-immunes  at  any  time  subsequent  to  the 
twelfth  day  after  their  yellow  fever  blood  meal.  It 
*as  also  pro ve«l  that  they  retained  their  infective 
power  for  at  least  fifty-seven  days. 

Tlieseexj>eriiiients  fully  explain — 1st,  the  impunity 
*ith  which  a  yellow  fever  patient  can  be  visited  by  a 
bon-imimine  if  outside  the  endemic  area  ;  the  mos- 
'luitoes  in  the  vicinity  are  not  infective.  2nd,  the 
danger  of  visiting  the  endemic  area,  especially  at 
p'ght :  the  mosquitoes  there  are  infective  and  active. 
3rd.  the  discrepancy  between  the  incubation  period, 
three  to  five  days,  of  the  disease,  and  the  incubation 
I*n,»d,  fourteen  days  and  over,  of  an  epidemic  ;  the 
ptopwiary  evolution  of  the  genu  in  the  mosquitoes 
jnfected  by  the  original  introducing  patient  demand- 
IDg  the  space  of  time  indicated  by  the  difference 
"ttwe»?n  these  two  periods.  4th,  the  clingiiig  of 
.vdlow  fever  infection  to  ships,  buildings,  and 
'"falitieh  :  the  persistence  of  the  germ  in  infected 
,n,*|uitoes  (Shf/omyia  fasriata)  which  are  known 
to  he  capable  of  surviving  seventy -one  days, 
atol  probably  longer,  after  feeding  on  blood. 
W»i  the  high  atmospheric  temperature  required  for 
x  2 
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epidemic  extension  of  yellow  fever;  such  temperature 
favours  the  activities  and  propagation  of  the  mosquito, 
and  is  probably  necessary  for  the  evolution  of  the 
germ  in  the  mosquito. 

The  parallelism  between  the  aetiology  of  yellow 
fever  and  that  of  malaria  is  very  complete,  and 
justifies  the  inferences  that  the  germ,  like  that  of 
malaria,  is  of  a  protozoal  nature  ;  that  as  a  result  of  a 
sexual  process  it  undergoes  growth  and  development 
in  the  mosquito ;  and  that  the  sporozoites  resulting 
from  this  process  are  emitted  in  the  saliwry 
secretion  of  the  infected  mosquito  when,  at  any 
time  subsequent  to  the  completion  of  the  de- 
velopmental process,  she  proceeds  to  feed  on  blood. 
Although  the  germ  of  yellow  fever  as  it  occurs  in  the 
blood  may  be  ultra  microscopic,  the  analogy  of  the 
malaria  parasite  favours  the  idea  that  in  the  insect 
it  may  grow  to  a  visible  size,  and  that  although 
search  in  the  blood  for  the  cause  of  this  grave  disease 
hitherto  has  proved  unsuccessful,  it  may  yet  be 
demonstrated  in  the  tissues  of  the  mosquito.  Further* 
as  several  species  of  mosquito  of  the  genus  Anopkefa 
have  been  shown  to  foster  the  malaria  parasite,  ft 
is  nut  improbable  that  several  species  of  the  genus 
S  try  amy  in  may  turn  out  to  l>e  effective  intennediariea 
for  the  germ  of  yellow  fever. 

Symptom*. — There  is  the  same  variety  in  the 
initial  symptoms  of  yellow  fever  as  in  other 
specific  fevers.  There  may  be  sudden  rigor  super- 
vening in  the  midst  of  apparent  health  :  there  may 
be  only  slight  chills;  or  there  may  be  a  period  of 
premonitory  malaise  leading  up  to  the  more  pro- 
nounced symptoms.  When  fairly  started,  the  proces- 
sion of  events  is  rapid. 

Roughly  speaking,  and  provided  then*  are  no 
eoinplieations,  an  attaek  of  yellow  fever  is  divisihU 
into  three  stages:  1,  The  initial  fever;  2,  "th« 
period  of  calm,"  as  it  is  called ;  and  3,  in  seven 
cases,  the  period  of  reaction. 

The  initial  fever  lasts  usually  from  three  to  foa 
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d*J*  The  maximum  temperature  is  generally  at- 
taint within  the  first  twenty-four  hours,  or  by  the 
s^Jiid  day,  and,  in  a  case  of  medium  severity,  may 
ri*  to  about  10.T  or  104'  Falir.  During  the  three  or 
four  succeeding' days  the  mercury  slowly  sinks  to  OS 
or  99'  Fahr.,  the  daily  fluctuations  being  seldom 
JDore  than  half  to  one  degree.  It  occasionally  happens 
th*t  high  temperature  is  maintained  for  two  or  three 
dajs,  and  also  that  the  maximum  is  not  attained 
till  the  third  day  ;  as  a  rule,  the  thermometer  behaves 
as  dpHcribed,  the  maximum  being  reached  within  a 
few  hours  of  the  onset  of  the  disease. 

With,  or  soon  after,  the  initial  chill  or  rigor 
severe  headache  sets  in  and  is  generally  a  prominent 
feature.  For  the  most  j>art  the  pain  is  concentrated 
about  the  forehead,  in  the  circumorbital  region,  and 
in  the  eyeballs  themselves.  In  many  cases  it  is 
aviated  with  intolerance  of  light. 

Loin  pain  is  another  very  distressing  symptom  ; 
it  may  amount  to  positive  agony.  The  legs,  too, 
*che  excessively — particularly  the  calves,  knees,  and 
*&kles ;  they  feel  as  if  broken. 

The  face  is  flushed  and  swollen  ;  the  eyes  are 
*Hining,  injected,  and  ferrety  ;  the  skin  is  dry. 

What  with  ]»ain  and  febrile  distress,  the  patient 
"apidly  (Asses  into  a  very  miserable  condition.  Iff  is 
restless  and  continually  tossing  about. 

At  tirst  the  pulse   ranges  from   100  to  120  prr 

D'inute,  and  is  full  and  strong  ;  but,   as  the  disease 

progresses,  it  loses  its  sthenic   character,    gradually 

felling  in  force  and  frequency  until  at  the  '*  period  of 

calm"  it  Incomes  remarkably  slow  and  compressible, 

beating  pfrhajis  only  thirty  or  forty  times  per  minute. 

At  the  outset  the  tongue  is  not  very  dirty,  but 

it  soon  acquires  a  white  coating  011  the  dorsum,   the 

'•dges  remaining  clean.      Tt  is  not  so  swollen  and  flabby 

as    in    malarial    fever;  on   the    contrary,   it    is  often 

small   and    pointed    throughout    the  disease.      This  is 

regarded!  as   an  important  diagnostic    mark  ;    taken 

along  with  the  progressive  diminution  in  the  strength 


The  congested  appearance  of 
of  the  disease  tends  to  subside ;  ; 
the  asthenic  stage  is  reached  the 
become  shrunken  and  small,  the  < 
eyelids  discoloured  by  ecchymoses. 

In  some  cases  the  skin  is  hot  a 
in  others  it  may  be  bedewed  with 
time  to  time;    or  the  sweating 
especially  bo  if  collapse  sets  in. 

By  the  third  day  the  aolens  m 
tinge,  and  very  often  the  akin  * 
colour  from  which  the  disease  deri 
must  be  understood,  however,  tha 
case  that  presents  this  colour  of  ak 
entirely  absent,  but  if  carefully  to 
always  some  icterus  of  the  sclera 
The  yellow  tinging  of  the  akin  gene 
the  end  of  the  first  stage,  deepei 
as  the  case  advances,   and  remain 
a  considerable  time  after  convalesc 
established.     It  ranges  in  depth  frc 
tint  to  a  deep  mahogany  brown.     I 
always    present ;    not   necessarily 
invariably  after  death.     Th*  et:- 
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little  marked  ;  but  in  severe  cases,  particularly  during 
tliesta^e  of  depression,  the  urine  may  full  to  a  few 
ounces,  and  be  loaded  with  albumin  to  the  extent  of 
one-half  or  even  two-thirds.  The  more  pronounced 
tW  symptoms,  the  graver  is  the  prognosis.  Urea 
ami  uric  acid  are  very  much  diminished,  the  former 
in  severe  cases  falling  to  1*5  gramme  to  the  litre. 
The  urine  is  almost  invariably  acid.  Bile  pigments 
*how  themselves  towards  the  end  of  the  disease ; 
their  apjiearance  is  regarded  as  a  favourable  omen, 
hemorrhage  from  kidneys  or  urinary  tract  is  not 
nnoimmuiL 

Delirium  may  occur,  but  is  not  an  invariable 
feature.  Usually,  after  the  initial  stage  of  restlessness 
and  acute  suffering,  the  patient  becomes  torpid,  and 
perlup>  taciturn.  In  bad  cases  coma,  subsultus,  etc., 
ni'i?  gradually  supervene,  the  temperature  rising  as 
taith  approaches  and  even  after  death. 

At  the  outset  the  bowels  are  confined.  In  the 
fccuiul  statue,  diarrlnea,  perhaps  of  black  material  re- 
*uibling  the  vomit,  may  supervene  ;  or  there  may  be 
actual  lwinorrhage  of  bright  red  blood  from  the  bowel. 

The  well-known  blark  vomit  -always  a  grave 
*yia|itom,  but  fortunately  not  by  any  means  an  in- 
triable  oue — forms  one  of  the  most  striking  features 
"*'  this  disease.  In  the  earlier  stages  of  the  fever 
vomiting  of  bilious  matters  is  a  common  occurrence. 
This  may  subside,  or,  after  a  time,  give  place  to 
a  coffee-ground  vomit  which  gradually  deepens  in 
^lour  until  it  Incomes  uniformly  Mack.  On  micro- 
^pic  examination  the  vomited  material  is  found  to 
insist  of  broken-down  blood  corpuscles  and  altered 
hemoglobin  suspended  in  a  yellowish  mucoid  fluid. 
This  material  is,  doubtless,  in  the  main  derived  from 
M<mm1  transuded  through  the  walls  of  the  capillaries  of 
the  mucous  membrane  of  the  stomach.  It  is  intensely 
at'i«l.  Though  the  black  vomit  may  not  always  he 
**n  in  fatal  cases  during  life,  it  is  invariahly  found 
ln  the  stomach  on  pust-mortrni  examination. 

Sometimes    pure    blood    is    thrown    up    from    the 
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stomach  :  similar  passive  hemorrhages  ni.'iy  \&tt 
p'a--'-  from  almost  any  }»art  of  the  body  fmm  •■}';-. 
i'iii\  nose,  mouth,  bladder,  uterus,  ami  so  on. 

heath    may  occur   during   the   early   acute  stage, 
being  preceded  by  a  rapid  rise  of  temperature. 

J  ii  mild  cases  the  u  period  of  calm,"  which  sets 
in  after  the  subsidence  of  the  initial  fever,  may  last 
for  several  days  l>efore,  convalescence  is  establishei 
In  such,  recover}7  once  l>egun  is  usually  very  rapid; 
in  a  week  from  the  beginning  of  the  disease  the 
patient  may  l>e  about  again.  In  severe  cases,  bow- 
over,  the  period  of  calm  is  followed  by  a  third  stage, 
the  stage  of  reaction,  in  which  the  temperature 
again  rises,  though  not  to  so  high  a  point  as  in  the 
initial  fever,  and  a  sort  of  remitting  fever  of  an 
adynamic;  type  keejw  on  for  several  days  or  weeks. 
This  secondary  fever  is  more  prolonged  if  there 
is  any  complication  such  as  abscess,  boils,  paro- 
titis, buboes,  hepatitis,  and  so  forth.  The  icterus  is 
now  very  pronounced  ;  black  vomit  may  recur,  or 
appear  for  the  first  time;  perhaps  a  profuse  diarrbcea 
ends  in  collapse  ;  or  the  urine  may  l>e  suppressed, 
stupor,  coma,  and  other  nervous  symptoms  ensuing* 
and  very  often  ending  in  death.  In  other  instances 
the  secondary  irv^v  terminates  in  a  crisis  of  sweating 
and  a  prolonged  convalescence. 

Relapse  may  occur  at  any  time  up  to  two  or  three 
weeks  after  the  subsidence,  of  the  initial  fever.  It  is 
specially  prom*  to  occur  if  the  patient  has  hoen  guilty 
of  any  dietetic  imprudence  during  the  period  of  calm 
-  a  period  at  which  the  appetite  may  return  to  some 
extent.     It  elapses  are  very  dangerous. 

Prognosis  and  mortality. —The  prognosis 
in  yellow  fever  is  good  if  the  temperature  during 
the  initial  fever  does  not  exceed  10.T  to  10;V  Fahr. 
It  is  better  for  women  (although,  if  pregnant,  abortion 
is  almost  invariable)  and  children  than  for  men ; 
better  for  old  residents  than  for  newcomers;  worst 
of  all  for  the  intemperate.  According  to  a  table  of 
2(51*   carefully  observed    cases    given    by  Sternberg, 
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'••'■'■■  vvnv  in,  neat  lis  in  11  eas«\s  in  which  the  tem- 
j'-nrji-e  iii<l  not  ri*e  over  103  ;  per  contra,  in  '22 
•um's  in  which  the  thermometer  rose  over  106°  there 
''ere  no  recoveries.  Of  30  in  which  the  temperature 
me  to  between  105  and  106%  22  died;  of  80  with 
maximum  temj>eratures  between  104°  and  105°,  24 
died;  and  of  87  in  which  it  ranged  between  103°  and 
1044,  only  6  died.  The  mean  mortality  in  the  whole 
269  cases  was  27*7  per  cent  This  may  be  taken  as 
*  fairly  representative  mortality  in  yellow  fever 
among  the  unacclimatised,  something  between  twenty- 
five  and  thirty  per  cent.,  although  in  some  epidemics 
it  has  risen  as  high  as  fifty  or  even  eighty  per  cent, 
of  those  attacked.  Among  the  permanent  inhabitants 
of  the  endemic  districts  the  case  mortality  is  very 
nrach  lower— seven  to  ten  per  cent.  During  epidemics 
abortive  and  ambulatory  cases  occur ;  in  these,  icterus 
and  other  characteristic  symptoms  are  often  absent. 
&jch  cases  may  be  hard  to  diagnose  from  febrieula  or 
mild  malarial  attacks.  In  them  the  mortality  is  nil. 
Some  epidemics  are  particularly  mild.  In  the  same 
epidemic  the  cases  may  vary  in  severity  from  time  to 
time. 

P&tholofrical  anatomy.— Depending  probably 
°n  hemoglobin  diffused  in  the  liquor  sanguinis  and 
tenues,  and  not  on  biliary  pigment,  the  yellow  colour 
°f  the  skin  is  most  marked  in  the  dependent  parts 
°f  the  cadaver,  especially  in  those  parts  which  are 
Ejected  to  pressure.  Petechire  an?  common  in  the 
s*in:  more  considerable  extravasations  of  blood  may 
'*  found  in  the  muscles.  The  brain  and  meninges 
y*  hypersemic.  The  brain  tissue  may  be  studded 
*ith  minute  Iwmorrhagic  effusions  ;  like  the  other 
tissues  of  the  body,  it  is  stained  a  lighter  or  deeper 
jellow.  The  blood  in  the  vessels  of  the  general 
v|ftulation  is  not  firmly  coagulated.  The  blood  cor- 
puscles appear  to  lie  normal,  although  there  can  be 
'ittle  doubt  that  there  is  in  this  disease  a  liberation 
°f  haemoglobin,  arising,  possibly,  from  destruction  of 
*  proportion  of  the  corpuscles.     An  important  fact, 


I  *tcnes  of  congestion,  and  ecchymoa 
no:  agreed  as  to  the  nature  of  this 
»  Lather  it  is   passiie   or   innanima 
>  ivs  that  in  the  increase  of  leucocytes 
'  here  is  evidence  of  a  slight  inflamnu 
small   intestine  may  contain  a  dar 
similar  to  that  in  the  stomsnh,  and  < 
from  the  same  sow*.     Like  that  of 
mucous  membrane  of  the   intestine 
arborescent  injection. 

As  compared  with  other  fevers,  tike 
teristically  affected  in  yellow  fever. 
death  have  occurred  at  the  later  itagi 
somewhat  exsanguine,  friable,  and  pre* 
colour  from    profound    fatty  ehangei 
Occasionally,  though  rarely,  it  may 
and   dark.     Here  and  there  through 
the  cells — particularly  those  about  tfc 
the  lobules — on  microscopical  cranrini 
to  contain  globules  and  grains  of  fat 
some  instances,  as  well  as  the  protoplai 
show  fatty  changes.    This  profound  fafc 
of  the  liver  cells  is  well  marked  in  the 
of  cases. 

The    kidn*>t»«    —     *** 
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•'■"'■*    f'-w-r     Iki^     already     been     treated     of     under 

" M.-tiari.-i "    (}•.   I  "ill),    to  which  the  reader  is   referred. 

rWtically,  the  only  two  diseases  with  which  severe 

Jfllow  fever  is  likely  to   be    confounded  are  bilious 

wnittent  and    bilious    hsemoglobinuric   fever.     The 

[iiffieultiw  of  diagnosis  are  often   very  great.     There 

u  no  clinical    feature,  so   far   as   is   known,  which 

*ould  distinguish    a    mild    attack   of  yellow  fever 

fo»ni  an  ordinary  febricula,  nor  any  pathognomonic 

clinical  sign    that    would    absolutely   distinguish   a 

malarial  remittent  from  yellow  fever.     Probabilities 

niwt  be  weighed   in  diagnosis  when  it  is  based  on 

clinical  grounds  alone.     The  only  reliable  guides  are 

the  discovery    of    the    malaria     parasite    and    the 

characteristic   pigment   and    leucocytic   variation    in 

malarial  fever,  and  the  determination  of  their  absence 

in  yellow  fever ;  and,  when  cases  come    to  the  pont- 

Mnrtm  table,  the  presence  of  pigment  in  the  viscera 

in  the  former  and  of  extensive  fatty  degeneration  of 

the  liver  cells  in  the  latter. 

Treatment. — Formerly  a  much  more  active 
treatment  than  that  in  vogue  at  the  present  day  was 
the  fashion  for  yellow  fever.  It  is  now  recognised 
that  as  with  most  specific  fevers,  the  treatment  is 
more  a  matter  of  nursing  than  of  drugs. 

Experience  has  shown  that  a  smart  purgative  at 
the  very  onset  of  the  disease  is  beneficial.  With 
toany  castor  oil  is  the  favourite  drug,  but  to  be  of 
*rvice  it  has  to  be  given  in  very  large  doses  — two 
to  four  ounces.  Others  use  calomel  ;  or  calomel 
combined  with  quinine — twenty  grains  of  each. 
'Others,  again,  prefer  a  saline.  The  purgative,  which- 
ever  be  selected,  must  not  be  repeated,  or.  for  that 
"^tter,  given  at  all  if  the  patient  is  not  seen  until 
^r  the  second  day  of  the  disease. 

Hot  mustard  pediluvia,  frequently  repeated  during 
tw  tirKt  twenty-four  hours,  the  patient  and  bath  being 
P!lveloped  in  a  blanket,  are  in  constant  use  in  yellow 
'ever  epidemics.  They  are  said  to  relieve  the  cerebral 
ingestion  and  the  intense  headache.      Very  hot  baths, 


v^fticiuuy  employed.  In  view  of  tin 
of  the  disease,  the  less  depressing  m 
preferred. 

Vomiting    may  be   treated    wit 
ice  pills,  or  with  small  doses  of  cocai 
dangerous,  and  must  be  avoided     1 
frequently   repeated   doses   of   perd 
ergotine  injections,  acetate  of  lead,  ai 
have  been  recommended.    For  restless 
or   antipyrin   is  used.    When  the  s 
urine  scanty,  and  the  loins  ache  excess 
recommends  pilocarpine. 

After  the  fourth  or  fifth  day  the  1 
tion  demands  stimulants  of  some  sor 
pagne,  hock,  or  teaspoonful  doses  of 
every  half  hour,  may  tide  the  patient  c 
of  collapse.  Great  care,  however,  shon 
in  the  use  of  these  things ;  if  they  set 
the  vomiting  and  the  irritability  of  the 
must  be  stopped  at  once. 

The  feeding  is  an  important  matti 
there  is  fever  the  patient  has  no  apj 
this  time— that  is,  for  the  first  two  01 
he  is  better  without  food.     When  the 
appetite  mav    *•»*•• — 
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Ji  eating  is  a  fruitful  cause  of  relapse  in  yellow  fever  ; 

tnd  it  must  be  borne  in  mind  that   in  this  disease 

relapse   is   exceedingly  dangerous.      Nutrition    may 

\»  aided  by  nutrient  enemata. 

Tfee  'Sternberg  treatment. — Sternberg  has 
introduced  a  system  of  treatment  by  alkalies  which 
promises  well.  It  is  directed  principally  to  counter- 
ing the  hyperacidity  of  the  gastric  and  intestinal 
contents — always  a  marked  feature  in  yellow  fever. 
His  prescription  is  150  grains  of  sodium  bicarbonate 
and  one-third  of  a  grain  of  mercury  perchloride  iu  a 
quart  of  water ;  of  this  an  ounce  and  a  half  is  given 
wery  hour.  This,  he  claims,  not  only  neutralises  the 
•cidityof  the  intestinal  contents  but  increases  the  flow 
of  urine,  the  perchloride  of  mercury  tending  to  check 
fermentative  change  in  the  alimentary  canal.  Of 
301  whites  treated  in  this  way  only  7*3  per  cent, 
died,  and  of  seventy-two  blacks  all  recovered.  Other 
encouraging  figures  have  been  adduced  as  to  the 
efficacy  of  this  line  of  treatment,  which  is  certainly 
deserving  of  further  and  more  extended  trial. 

Prophylaxis. — It  is  the  duty  of  sanitary  authori- 
ty in  tropical  countries,  so  far  as  possible,  to  free  of 
Mosquitoes  the  areas  over  which  they  have  charge.  Tf 
this  were  effect ually  done  everywhere  there  would  be 
no malaria,  no  filariasis,  and  no  yellow  fever.  Although 
°oniplete  extermination  of  mosquitoes  is  not  to  bo 
no!*d  for,  relative  extermination  of  mosquitoes  is 
*°rth  attempting,  and  certainly  much  can  be 
attained  in  this  direction  by  the  vigorous  use  of 
the  now  well  known  means.  In  Havana,  by  such 
flying,  in  a  very  few  months  the  number  of  mosqui- 
toes was  reduced  ninety  per  cent.,  with,  doubtless,  a 
^■aponding  gain  to  the  community  in  the  diminu- 
tion of  mosquito-conveyed  disease. 

buring  epidemic  visitations  or  during  exacerba- 
tions of  endemic  yellow  fever,  the  uimeclimatised 
should,  if  possible,  immediately  quit  the  implicated 
^e.  Above  all,  the  slums  and  low-lying  districts 
°f  the  town  should  lie  shunned  ;  these  places  should 


^   ...o&uing  an  causes 
sion  or  disturbance.    Sailors  1 
shore. 

In  every  country  subject 
disease  the  sanitary  condition  o 
most  carefully  attended  to.     1 
that  nothing  invites  yellow  fe 
and  overcrowding.     Ships  shou 
clear  from  infected  ports,  nor  t 
ports  during  the    warm   seaso 
ins|>ection.    If,  on  entering  port, 
on  board,  the  cases  should  be 
quarantine  hospital,  the  ship  tl 
mosquitoes,  and  the  passengers  i 
for  at  least  five  days  from  comn 
shore,  or  until  every  risk  of  com 
passed  away.    In  the  event  of  th 
in  a  locality  which  is  not  habitu 
centre,    an     economical    plan  of 
threatened  danger  is  for  the  aut 
remove  the  entire  population  of 
with  the  exception   of   the  insui 
in  attendance  on  the  sick,  and  to 
population  before  dispersion  in  i 
tine  camp.     Meanwhile    fl- 
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immediately  reported,  and  the  patients 
protected  from  mosquito  bites  by  wire 
it  the  same  time  the  systematic  destruction 
itoes  in  the  patients'  and  neighbouring 
ast  be  rigidly  enforced,  the  fumes  of 
1  or  of  burning  sulphur,  or  other  insecticide, 
>k>yed  to  stupify  the  insects,  which  should 
1  be  swept  up  and  burned.  In  this  way, 
ellow  fever  was  stamped  out  in  Havana  in 
tys,  a  city  where  for  the  previous  one 
md  forty  years  it  had  held  uninterrupted 

as  has  shown,  in  a  practical  manner,  that 
rer  patients  may  be  admitted  to  the  wards 
at  hospital  or  be  nursed  in  private  houses 
•unity,  provided  they  arc  protected  by 
uosquito  netting  from  mosquito  bite  during 
iree  or  four  days  of  their  illness. 
liroduction  of  yellow  fever  into  Asia.  - 
an  important  matter  in  connection  with 
se  which,  in  the  near  future,  ought  to  l>e 
inject  for  international  consideration,  and 
e  prevention  of  the  spread  of  yellow  fever 
the  Eastern  Archipelago,  Polynesia,  ami 
ra.  It  has  spread  in  the  past  to  Europe  ; 
comparatively  unimj>ortant  matter,  as  the 
nd  hygienic  conditions  in  that  continent 
ivourable  to  the  .extension  of  the  disease, 
wise  in  this  respect,  it  is  to  he  feared,  with 
rtunately,  yellow  fever,  so  far  as  known, 
appeared  in  the  crowded,  filthy  cities  of  the; 
should  it  ever  be  introduced,  the  fa  von  r- 
natic  conditions,  the  surpassing  filth 
e,  the  presence  of  Stegomyia  mosquitoes, 
too  frequent  absence  of  eiiicient  sanitary 
will  enable  it  to  spread  like  wild- 
probable  reason  of  its  non-introduction 
%  is  that  the  trade  route  from  the 
lies  to  China  and  India  has  hitherto  not 
•ect  one,  but  h/w  passed  by  a  lon«»  c\\va\U 
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either  to  the  north  or  to  the  south.  When  the  American 
inter-oceanic  canal  has  been  constructed,  there  will 
be   direct   and    rapid    communication    between    the 
present  yellow  fever  centres  and  Asia.     With  this 
more  direct  and  more  rapid  communication  there  will 
arise  a  corresponding  risk  of  spreading  yellow  fever 
into  a  huge  section  of  tropical  humanity  which  has 
hitherto  enjoyed  exemption  from  one  of  the  deadliest 
diseases  afflicting  mankind.      An  infected  mosquito 
(and    St*>gomyia    fascintOy    according    to    Giles,  * 
a     good     traveller),     either    shipped     by    accident 
or     brought    on    board    by     some     thoughtless   or 
malicious    person,    could    easily    be    conveyed  alive 
to  the  shores  of  Asia,  and  would  suffice  to  set,  so  to 
speak,  the  whole  of  the  tropical  section  of  the  Eastern 
hemisphere    in  a  blaze.     The  history  of   the  spread 
of    disease     by     the     rapid     methods     of    modern 
travel     is     full     of     examples     that    should    serve 
as  a   warning  to  our  rulers  and  responsible  sanitary 
authorities.     Let   us   hope    that  before    the  Central 
American  canal  is  completed  this  important  matter 
will   receive  the  attention  it  demands,  and  that  due 
care  will  l>e  exercised  that  America  does  not  recipro- 
cate  the   introduction   of    cholera   from   Asia  by  a 
return  gift  of  yellow  fever. 


aoo 


CHAPTER    XIII. 

DENGUE. 


tetaition.— Dengue— derived,  according  to  Hirsch, 
towa  the  Spanish  equivalent  of  "  dandy  " — is  the 
tame  applied  to  a  specific  and  highly  infectious  fever 
Peculiar  to  warm  climates.  It  occurs  usually  in 
bespread  epidemics.  Once  introduced  into  a  com- 
munity it  extends  with  great  rapidity,  affecting  a 
Vge  proportion  of  the  inhabitants  ;  in  these  resects 
it  resembles  influenza,  a  disease  with  which  it  has  by 
wmebeen  confounded.  Dengue,  however,  differs  from 
influenza  in  many  respects,  chiefly  in  being  attended 
with  a  well-marked  rubeoloid  eruption  and  peculiarly 
fcvere  rheumatic-like  pains  in  the  joints  and  limbs, 
^  in  not  being  accompanied  or  followed  by  pul 
uionary  and  other  serious  complications. 

Geographical  distribution  and   mode  ot 

*IM^ a ^ — Most     parts    of  the   tropical    world    have 

J?*11  visited  at  some    time    or  another  by   dengue. 

^tb  a  study  of  the  dates  of  the  various  epidemics,  it 

°uld  seem  that  there  is  a  tendency  for  it  to  assume 

JJndemic  characters  about  once  in  every  twenty  years. 

,  *  last  great  wave  occurred  in  the  early  'seventies. 

ferhaj)s  of   all  places  in   the   world  it  is  most  fre- 

eitly  niet  with  in  the  West  Indies. 

►  .  Recently    dengue    has    appeared    in    Syria,    Asia 

'J10**,  on  the  ^Egean  shores  of  Greece  and  Turkey, 

lt*    in     North    Queensland,    Australia    (1895-97). 

v  in  the  last  century  it  was  seen  in  America,  as  far 

rfch  as  Charleston  and  Philadelphia  in  the  United 

**«*«,  and  as  far  south  as  Sao  Paulo  in  the  Brazils. 

t^ike  other  infectious  diseases,  dengue  tends  to 
k  ^nce  along  trade  routes  and  lines  of  communica- 
?-  Thus,  starting  from  Zanzibar,  the  epidemic  of 
1  Q-73  first  reached  Aden.     Thence  it  travelled  to 
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Sin*/,    on    1 1  it*   oik*   side    ami   to    India    on    the  otht- -*■  r. 
l'as>ing  to  Singapore,  it  followed   the   trade  routes     To 
Cochin  China  and  China,  spreading  at  the  same  tiiue 
to   the  islands  of    the   Eastern   Archipelago.     From 
India  it  was  carried  by  the  coolie  ships  to  Mauritius 
and  Reunion  in  1873. 

An  epidemic  which  I  witnessed  in  Amoy  (1872) 
illustrated  very  well  a  characteristic  feature  of  dengue 
epidemics — namely,  the  peculiar  suddenness  of  their 
rise  and  extension,  and  the  general  prevalence  of  tbe 
disease  in  an  affected  community.     I  am  under  th« 
mark   when   I  say  that  in  this  particular  epidemic 
quite  75  per   cent,  of  natives  and   foreigners  were 
attacked   within  a  very  few   weeks.     All   ages  and 
occupations,  both  sexes,  and  people  in  every  condition 
of  life,  were  alike  subject  to  it.    About  the  first  week 
in  August  I  heard  that  a  peculiar  disease  had  appeared 
in  the  town  ;  by  the  end  of  the  second  week  the  case* 
were  numerous,  whole  families  being  prostrated  at  * 
time.     A  week  later  the  cases  were  still  more  numer- 
ous, and  by  the  end  of  the  month  so  general  was  the 
disease  that  the  business  of  the  town  was  seriously 
interfered  with.     By  the  end  of  the  following  month 
— that  is  to  say,  in  about  eight  weeks  from  the  first 
appearance   of  the  epidemic — all  the  susceptible  ap- 
parently had  passed  through  it,  and,  so  far  as  Amoy 
residents  were  concerned,  the  disease  was  at  an  end, 
cases  only  occurring  for  a  few  weeks  longer  in  visitors  * 
from   unaffected  districts.     This  course  seems  to  be 
fairly  typical  of  all  dengue  epidemics. 

.Etiology.— fWrw.--  Nothing  definite  is  known 
as  to  the  virus  of  this  disease.  Presumably  it  is 
similar  in  its  nature  to  that  of  all  the  other  exanthe- 
matous  fevers,  diseases  to  which  dengue  is  manifestly 
intimately  allied.  Dr.  Harris  Graham  (Medical 
Uncord,  New  York,  February  8th,  1902),  describes 
an  intracorpuscular  aimeba,  resembling  Pirosoma 
bignninum,  which  he  states  he  found  in  the  blood  of 
dengue  patients  in  Hey  rout,  Syria.  The  same 
observer  maintains  that  certain  experiments  which  he 
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^fe  tend  to  show  that,  like  yellow  fever,  dengue 
w  communicated  by  a  species  of  culex  acting  as  an 
intermediary. 

Influences    of   meteorological  conditions. — When 
drogue  spreads  beyond  its  ordinary  tropical  limits, 
**>  for  example,  in  the  epidemics  of  Philadelphia  and 
*$*  Minor,  the   extension   occurs   only  during   the 
Attest  part  of  the   year — in    the   late  summer  and 
&rjy  autumn.     Hitherto,  such  epidemics  have  been 
•nested  on    the    approach    of   winter.     Even  when 
occurring  within  the  tropics,  dengue  prevails  princi- 
pally, though  not  exclusively,  during  the  hottest  part 
of  the  year.    High  temperature  seems,  therefore,  to  be 
one  of  the  conditions  it  demands. 

Epidemics  occur  indifferently  during  the  dry  or 
the  rainy  seasons,  the  hygronietric  condition  of  the 
atmosphere  being  without  manifest  influence. 

Usually  a  coast  disease. — It  would  appear  that 
dengue,  like  yellow  fever,  prefers  the  coast  line  and 
the  deltas  and  valleys  of  great  rivers  to  the  interior 
°f  continents.  There  are  many  exceptions  to  this 
^le;  in  1870-73  it  spread  all  over  India.  The 
distribution  and  concentration  of  population  on  the 
aboard  and  along  rivers,  and  the  freedom  of  com- 
plication between  communities  so  located,  probably 
determine  this  preference  for  such  localities. 

As  a  rule,  elevated  places  enjoy  a  relative 
immunity  ;  if  the  disease  is  introduced  into  such 
'realities,  it  does  not  spread.  To  this,  again,  there 
ape  exceptions,  for  the  Syrian  epidemic  referred  to 
P^vailed  in  certain  spots  4,000  to  5,000  feet  above 
tne  sea. 

The  incuftation  period  seems  to  be  somewhat 
*aHable.  It  is  certainly  not  a  long  one.  I  have 
***«  a  case  in  which  it  could  not  have  exceeded 
tH>nty-four  hours.  Some  observers  place  it  at  rive  and 
ev*n  seven  days  ;  this,  I  feel  sure,  is  an  over-estimate. 
^'i*  to  three  days  seems  to  be  near  the  truth. 

Symptoms. —  Initial  fever    and    eruption. — An 
attack  of  dengue  may  be  preceded  for  a  few  hours  by 
o2 


exertion  was  impossible,  and  he  had 
bed  again.  Similar  stories,  illustrat 
incidence  of  the  symptoms,  circuli 
epidemic  of  dengue.  Sometimes  th< 
in  by  a  feeling  of  chilliness  or  e 
rigor;  sometimes  a  deep  flushing  c 
first  sign  of  the  disease. 

However  introduced,  fever  rapidl 
head  and  eyeballs  ache  excessively, 
or  joint,  or  even  the  whole  body, 
peculiar  stiff,  rheumatic-like    pains, 
patient  soon  discovers,  are  very  mucl 
movement    The  loins  are  the  seat  of  g 
amounting  in  some  cases  to  actual  pi 
particularly  the  lower  part  of  the  fore! 
eyes,  and  over  the  malar  bones— beooi 
deep  purple;   and  often  the  skin  ovu 
whole  of  the  body,  and  all  visible  muot 
more  or  less  flushed,  that  of  the  mo 
being  sore  from  congestion  and  perfai 
superficial    erosions.      The   eyes  ave 
injected;  very  often  the  whole  face  i 
swollen.     This  congested  erythematou 
skin  constitutes  the  so-called  initial  <"*i 
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may  occur.  Gradually  the  tongue  acquires  a  moist, 
creamy  fur  which,  as  the  fever  progresses,  tends  to 
t*ecome  dry  and  yellow. 

Defervescence. — In  this  condition  the  patient  may 
continue  from  one  to  three  or  four  days,  the  fever 
declining  somewhat  after  the  first  day.  In  the  vast 
Majority  of  cases  this,  the  first  and  most  acute 
8tage,  is  abruptly  terminated  about  the  end  of  the 
second  day  by  crisis  of  diaphoresis,  diarrhoea,  diuresis, 
°r  epistaxis.  When  epistaxis  occurs  the  relief  to  the 
neadache  is  great  and  immediate.  On  the  occurrence 
°f  crisis  the  erythematous  condition  of  the  skin,  if 
*t  has  not  already  disapj)eared,  rapidly  subsides.  In 
a  proportion  of  cases,  and  particularly  in  certain 
eP*demics,  crisis  does  not  occur,  the  fever  slowly 
Alining  during  a  period  of  three  or  four  days.  Thus 
the  urgent  symptoms  abate,  and  the  patient  rapidly, 
£r  more  slowly,  passes  from  what,  in  many  cases,  may 
**  described  as  the  agony  of  the  first  stage  to  the 
^mparative  calm  and  comfort  of  the  second. 

The  interval. — When  the  second  stage  is  estab- 
lished and  the  thermometer  has  sunk  to  normal, 
&e  patient  is  sufficiently  well  to  leave  his  bed  and 
ev^n  to  attend  to  business.  An  occasional  twinge  in 
the  leg,  arm,  or  finger,  or  a  tenderness  of  the  soles 
°*  the  feet,  and  perhaps  giddiness  in  walking,  may 
^tQind  him  of  what  he  has  gone  through  and  warn 
nil*i  that  he  is  not  quite  well  yet.  But  the  tongue 
deans,  and  the  appetite  and  sense  of  well-l)eing  return 
to  some  extent. 

Terminal  fever    and    eruption. — This     state     of 
comparatively  good  health  continues  to  the  fourth, 
°*th,  sixth,  or  even  to  the  seventh  day  counting  from 
the  commencement   of   the  illness.      Then    there   is 
generally  a  return  of  fever,  slight  in  most  cases,  more 
severe  in  others.     It  is  usually  of  very  short  dura- 
tion—a  few  hours.     Sometimes  this  secondary  fever 
does  not  occur  ;  probably  it  is  often  overlooked.    With 
"**  recurrence  of  the  fever  an  eruption  of  a  rubeolar 
character  appears.  The  pains  likewise  return,  perhaps 
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patient  in  bed,  although  that  is  1 
if  a  comfortable  and  speedy  con' 
Rarely,  in  this  secondary  fever,  ( 
rise  to  103'.     The  temperature  f 
the   normal   line  on   the  setting 
or  diarrhoea,  or  of  some  form  of  c 
Character*  of  the  eruption. — Tl 
of  dengue  possesses  very  definite 
absent  in  a  very  lev  oases  only 
cases  in   which  it  is  supposed  ti 
slight,  it  is  overlooked.    As  stat 
rubeolar  in  character.     It  usually 
palms  and  backs  of  the  hands,  exto 
distance  up  the  forearms.    Its  den 
associated  with  sensations  of  pricl 
On  the  palms  of  the  hand  the  spots 
the  size  of  a  small  pea,  carcular1 
sometimes  slightly  elevated.    Hie 
extends  and  is  best  seen  on  the  1 
arms,  and  thighs.     In  these  situaJ 
first  as  isolated,   slightly  elevated, 
brown,  rubeoloid  spots,  from  one-eij 
an  inch  in  diameter,  thickly  scatter* 
each  spot  being  isolated    °~J 
skin      *  *■ 
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"*e  hands,  wrists,  elbows,  and  knees;  in  these 
situations  it  is  generally  coalescent,  and  there,  too,  it 
may  be  detected  though  absent  elsewhere.  The  spots 
disappear  on  pressure,  and  never  or  rarely  become 
petechial.  They  fade  in  the  order  in  which  they 
*Ppear — first  on  the  wrist  and  hands ;  then  on  the 
neck,  face,  thighs  and  body  ;  last  on  the  legs  and 
feet 

Desquamation. — Desquamation  may  go  on  for  two 
or  three  weeks.  In  many  it  is  trifling  in  amount ; 
for  the  most  part  it  is  furfuraceous.  Rarely  does  the 
fpidermis  peel  off  in  flakes  of  any  magnitude ;  never 
***  the  broad  sheets  seen  after  scarlatina.  Often  for  a 
***y  or  two  desquamation  is  accompanied  by  intense 
pruritus. 

Convalescence. — In  some  instances,  and  in  some 
epidemics,  the  disease  terminates  with  the  fading  of 
the  eruption  ;  appetite  and  strength  gradually  return, 
and  the  patient,  after  a  few  days  of  debility,  feels 
quite  well  again. 

The  rheumatoid  pains. — With  most,  their  troubles 
**o  not  end  so  soon.  For  days  or  weeks  some  muscle, 
^ndon,  or  joint  is  the  seat  of  the  peculiar  pains,  which 
^ay  become  so  severe  as  to  send  their  victim  back  to 
b^d  again.  Sometimes,  three  or  four  weeks  after  all 
aPparent  trace  of  the  disease  has  vanished,  a  joint  or 
a  muscle  will  be  suddenly  disabled  by  an  attack  of 
*hia  description.  This  may  occur  in  patients  who, 
during  the  acute  stage,  suffered  little  or  no  pain.  A 
finger  or  toe,  or  a  joint  of  a  finger  or  of  a  toe,  may 
aloue  suffer.  Of  all  the  joints,  perhaps  the  knee  is 
^ost  frequently  affected  ;  but  wrists  or  shoulders  are 
°*ten  attacked,  and  their  associated  muscles  may  even 
JJ^dergo  considerable  atrophy  from  enforced  disuse. 
-^He  soles  of  the  feet,  too,  and  the  tarsal  articulations 
a**e  favourite  sites. 

The  pains  of  dengue,  those  occurring  during 
***e  initial  fever  as  well  as  those  that  may  be  regarded 
***  sequel®,  are  difficult  to  locate  with  precision  ;  the 
^inte  or  muscles  affected  may  be  percussed,  pressed, 
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or  moved  with  impunity.      Du   Brim  locates  th« 
associated  with  the  knee  in  the  thigh  muscles,  whic?li> 
he  says,  are  painful  on  deep  pressure. 

The  pains  are  worst  usually  on  getting  out  of  b>^» 
in  the  morning,  and  on  moving  the  affected  part  affc^r 
it  has  l>een  at  rest  for  some  time.  They  are  relieved 
somewhat  by  rest  and  warmth.  Passive  movemen*6 
are,  as  stated,  not  painful,  but  any  resistance  to  tl»e 
movement  of  the  limb  may  cause  acute  suffering* 
When  a  muscle  is  affected  the  pain  is  accompanied  !>y 
a  sense  of  powerlessness. 

Other  complications  aiid  sequelae. — Convalescent5® 
may  be   very   much  delayed  by  the  persistence   <& 
these  pains ;  also  by  anorexia,  by  general  debility* 
mental  depression,  sleeplessness,  evanescent  feveri^*1 
attacks,     boils,     urticarial,    lichenoid    and    |>apul^r 
eruptions,    and    by.  troublesome   pruritus.      Among 
sequela*  and  complications  may  be  mentioned  enlarge 
ment    of    the    lymphatic    glands    (particularly    tbe 
superficial    cervical),    orchitis,    possibly   endocarditis 
and  pericarditis,  hyperpyrexia,  purpura,  and  haemor- 
rhages  from    the   mouth,    nose,    bowel,  and    uterus. 
Miscarriage  is  rare.     The  urine  sometimes  contains  a 
trace  of  albumin,  but  true  nephritis  does  not  occur. 

Variahility  of  epidemic  type. — Judging  from  the 
published  descriptions,  there  is  considerable  variety 
in  the  symptoms  of  this  disease  in  different  places  and 
in  different  epidemics.  Some  authors  mention  swelling 
and  redness  of  one  or  more  joints  as  a  common  and 
prominent  symptom  ;  others  refer  to  metastasis  of  the 
pains,  enlargement  of  the  submaxillary  glands,  orchitis, 
mental  depression,  haemorrhages,  and  so  forth,  as 
being  frequently  present.  However  this  may  be, 
the  essential  symptoms  in  well-marked  cases  are  the 
same  practically  everywhere,  and  in  all  epidemics ; 
these  are,  suddenness  of  the  rise  of  temperature, 
an  initial  stage  of  skin  congestion,  limb  and  joint 
pains,  and  a  terminal  rubeoloid  eruption. 

Relapses  are  not  uncommon  in  dengue,  and  second 
and    even    third    attacks  during  the  same  epidemic 
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:'.1'"   'xvu   leeorded.       As   ,1   rule,  however,   suscrpti- 

',-lty  to   the    disease    is    exhausted   by    one  attack. 

yowling  to  Hare,  in  the  recent  Australian  epidemic 

r/ie  immunity  acquired  by  an  attack  did  not  persist 

^>*ond  one  year. 

Mortality. — In  uncomplicated  dengue  the  mor- 
ality may  be  said  to  be  almost  nil  (01  per  cent., 
**^re).    In   the   case  of   very  young  children,  con- 
elisions  and  delirium  may  occur  and  cause  anxiety  ; 
Jixd  in  the  aged  and  infirm,  and  in  those  suffering 

*  *~om  chronic  exhausting  disease,  an  attack  of  dengue 
rt*«*y  prove  a  serious  complication.     Charles  describes 

*  pernicious  form  which,  though  rare,  was  very  much 

Ar^aded  in  Calcutta.     In  these  cases  the  lungs  became 

c**iematou8,   and  the   patient,  growing  drowsy   and 

cyanotic,  rapidly  passed  into  a  comatose    condition 

^ith  a  tendency  to  hyperpyrexia,  and  died.     Some 

Writers  state  that  the  gravity  of  any  given  case  is  in 

direct  proportion  to  the  abundance  of  the  eruption ; 

others  deny  this. 

In  Europeans  an  attack  of  dengue  very  often 
kads  to  a  condition  of  debility  necessitating  temporary 
change  of  climate,  or  even  return  to  Europe.  In 
both  Europeans  and  natives  the  attendant  lowering 
°f  the  resistive  powers  predisposes  tw  othe**  i»nd  more 
dangerous  diseases,  such  as  malaria,  dysentery, 
phthisis,  and  so  forth ;  consequently  dengue,  other- 
^a  benign  disease,  may  become  a  source  of  pub- 
lic danger.  It  is  probable  that  it  is  in  this  indirect 
*ay  that  the  general  mortality  is  increased  during  a 
Station  of  this  disease,  as  has  been  observed  in 
■everal  epidemics. 

ftorbid  anatomy, — On  account  of  the  low 
Vitality  post-mortem  records  are  few.  Nogue,  who 
observed  two  epidemics  of  dengue  in  Cochin  China 
'1895-96),  made  four  post-mortem  examinations  in 
this  disease.  In  these,  pulmonary  and  intracranial 
inflammation  were  the  special  features.  The  menin- 
iPto  amounted  to  adhesions  and  sero-purulent 
titration  of  the  pia  mater. 
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l>i:i^nosis.  l>en«{iie  must  iif>t  l>e  confound*-  u^ 
\s  ith  yi-lluw  fewr,  rothcln,  scarlatina,  uien»les,svphili£  i*-' 
roseola,  influenza,  rheumatic  and  malarial  fevers.  -A 
know  ledge  of  the  distinctive  features  of  these  disease- «• 
and  the  fact  that  dengue  is  attended  with  a  rash  ax^d 
with  articular  pains,  and  that  it  occurs  in  gret»t 
and  rapidly-spreading  epidemics,  should  prevent  a-^ny 
serious  error  in  diagnosis. 

Treatment. — Were  it  possible  to  secure  perteet 
isolation  for  the  individual  during  an  epidemic  of 
dengue,  doubtless  he  would  escape  the  disease.  Even. 
comparative  isolation  is  attended  with  diminished 
liability.  In  Amoy,  in  the  epidemic  of  1872,  tho«« 
foreigners  who  lived  in  a  more  or  less  isolated  s>ia.V*- 
iirban  situation  were  very  much  less  affected  tfcxaxi 
were  those  who  lived  in  the  native  town,  or  thatx 
those  whose  occupations  threw  them  much  int« 
contact  with  the  natives.  But  though  this  *M»d 
similar  facts  point  to  the  theoretical  possibility  ^ 
avoiding  dengue  during  an  epidemic,  in  the  online** vy 
conditions  of  life  in  the  tropics  prophylactic  meaatvr** 
for  the  mass,  such  as  they  would  suggest,  *■>** 
impracticable.  Specially  delicate  individuals,  parfci*^"11* 
larly  the  subjects  of  tubercular  or  renal  disofl^^*? 
should  be  isolated,  or,  better,  should  leave  for  a  tit*16 
the  epidemic  locality. 

Like  the  allied  fevers,  dengue  runs  a  defin*^ 
course  ;  therefore  it  is  useless  to  attempt  to  cut  it 
short.  The  patient  should  go  to  bed  so  soon  a>s  ^ 
feels  ill,  and  he  should  keep  his  room  till  the  terniir*-* 
eruption  has  quite  disappeared  and  he  feels  vr^sai 
again.  Ten  days  is  not  too  long  to  allow  in  seve*^ 
attacks.  As  in  influenza,  light  liquid  diet,  rest,  a^^ 
the  avoidance  of  chill  conduce  powerfully  to  a  speech  &J 
and  sound  convalescence.  At  the  outset  of  the  fev^^r 
some  saline  diaphoretic  mixture,  with  aconite,  may  k^-* 
prcscril>ed  with  advantage.  If  the  pains  be  seve^^10 
and  the  fever  high,  antipyrin,  or  phenacetin,  or  bell^^* 
donna  will  give  great  relief.  Cold  applications  t^*0 
the  head  are  comforting.     If  the  temperature    *     ^ 
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10 105°  or  over,  cold  sponging  or  the  cold  bath  ought 

to  be  had  recourse  to.     If  the  pains  continue  very 

Stressing,  a  hypodermic  injection  of   morphia  will 

afford  welcome  relief  and  do  no  harm.     Purgatives 

*°d  emetics  should   be   avoided  unless   pronounced 

wostipation,  or  a  history  of  surfeit,  urgently  demands 

toeir  exhibition.     The  pain  caused  by  the  muscular 

Movements  entailed  by  the  efficient  action  of  purga- 

*lve8  more  than  counterbalances  any  advantage  the 

***ter  might   otherwise   bring.     Wine   in  the  early 

?kge  is  not  advisable.     Freshly  made  lemonade  or 

iced  water  will  be  found  the  most  acceptable  drink 

during  the  fever. 

For  the  pains  experienced  during  convalescence, 
ebbing  with  opium  or  belladonna  liniment,  gentle 
ln*ssage,  electricity,  salicylates,  small  doses  of  iodide 
?*  potassium  and  quinine  have  been  advocated. 
Ability  or  anorexia  indicates  tonics  such  as  quinine, 
8j*ychnine,  mineral  acids,  vegetable  bitters,  and 
c**ange  of  air. 
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MALTA    OK    MEDITERRANEAN     FEVER. 
{Febrit  witlutaiu,  Hughes.) 

Definition. — Malta      fever — a      disease     of     lo* 
mortality   and   indefinite   duration — is  characterise* 
in    its     more     typical      form     by,    or,     rather,       ** 
made    up    of,    a    series    of     febrile    attacks ;    e&»*& 
individual  attack,  after   lasting  one  or  more  we©^*B» 
gradually   subsiding   into   a   period   of    absolute       °r 
relative  apyrexia  of  several  days'  or  weeks'  durati*^11* 
Each    spell   of   relative    apyrexia    is    followed   by    ** 
period  of  fever,  which  is  again  succeeded  by  relat  x  ve 
apyrexia.     Common  and  characteristic  complicatic^1* 
are    rheumatic-like    swelling  of  joints,    profuse    A  **?" 
phoresis,  anaemia,   liability  to  orchitis  and  neural^?** 
affections. 

The  duration   of  the    illness    may    be  aiiythi-*-*^ 
from  three  weeks  to  (eighteen  months,  or  even  long^*V. 

<w4kof?rapliicsil  distribution. — Malta  or  M^-^vJ* 
terranean  fever  is  somewhat  unfortunately  lianm^^J 
for  we  now  believe  that  the  disease  so  designa-*>^^ 
is  not,  us  was  formerly  supposed,  confined  to  Ma**-*^ 
or  to  the  Mediterranean  even.  It  is  very  coiudcb^-*11 
there,  particularly  in  Malta ;  but  recent  *  "**" 
vest  igat  ions  by  Wright  and  others  tend  to  sk*»^^w 
that  it  ocelli's  in  the  Red  Sea  littoral,  InC^"^*j 
China,  the  West  Indies,  the  Brazils,  the  Uni.*3*^ 
States,  and  in  England.  I  have  seen  the  disease  ix^-  .* 
Lascar  who,  apparently,  contracted  the  infection.  _  in 
Bombay;  he  had  the  characteristic  fleeting  j^>*\? 
atfeetion,  the  prolonged  irregular  fever,  the  an&tX****9 
and  his  blood  agglutinated  a  culture  of  Microco*?^*? 
M*.'litt>nxi8.  1  have  recently  seen  two  cases  ^^^^ 
originated  in  England,  and  which,  also,  gave  t^*6 
serum  reaction.     I  have  seen  cases  in  China  hav*-*3/? 
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*11  the  clinical  symptoms  of  Malta  fever.     It  is  highly 
probable,  therefore,  that  the  same,  or  a  similar,  fever 
occurs  in  many  other  parts  of  the  world,  having  been 
confounded    hitherto    with    malarial  fever    or  with 
typhoid.     This  conviction  is  based  more  on  clinical 
than  on    laboratory  observation.       Experience   has 
k*ught  me  to  place  little  reliance  on  the  serum  re- 
action test  as  ordinarily  applied.      Although  with  fresh 
blood  and  reliable  cultures  the  reaction  may  be  trust- 
worthy, with   stale  blood  and  questionable  cultures 
this  test  is  most  untrustworthy.     Time  after  time,  in 
*-Oftdon,  I  have  got  contradictory  laboratory  reports  on 
Wood  from  the  same  patients,  presumed  to  have  Malta 
*ever.     If  the  cultures  in  the  London  laboratories  be 
*p  manifestly  unreliable,  it  is  probable  that  many  of 
n°se  in  use  in  India  and  America  are  equally  so,  and 
*J*t  inferences  as  regards  the  geographical  distribution 
°r  this  disease,  founded   on    the   behaviour  of  these 
c**ltuivs  with  blood  serum,  are  most  untrustworthy. 
^      As   it    is   extremely   prevalent   at   times   in    the 
*°diterranean  fleet  and  in  the  garrisons  of  Gibraltar 
5?^    Malta,    this    disease  is  specially  interesting   to 
"^•fcglish  naval  and  military  surgeons.     Although  only 
rc'casionally  proving  fatal,    it   is  a  fruitful  source  of 
^*fcfficiency  and  invaliding. 

History. — Formerly  Malta  fever  was  confounded 
lth  typhoid  and  malaria;  by  some  it  is  still  rc- 
j^fded  as  but  a  phase  of  one  or  other  of  these.  The 
***>ours  of  clinical  observers  from  Marston  (18G1) 
J**  Maclean  (1885),  and  more  especially  the  recent 
^^teriological  researches  of  Bruce,  Hughes,  Gipps, 
/^ tight,  Semple,  and  Bassett  Smith,  have  established 
l^  ^sa  special  disease  ;  in  future  it  must  be  regarded 
**  such. 

Symptoms. — Malta  fever  begins  generally  with 
***Bsitude  and  malaise,  such  as  we  associate  with  the 
l***5ubation  of  many  specific  fevers,  particularly  with 
typhoid.  There  is  headache,  boneaehe,  anorexia,  and 
*°  forth.  At  first  the  patient  may  go  about  his  work 
^*  usual.     Gradually  the  daily  task  becomes  too  much 
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for  him,  and  be  ha*  to  take  to  bed.      Headache 
now  become    intense,  awl,  ill   addition,   the 
will    suffer  from   thirst   and    const  tpAtiotu     At  tbt 
c^jmencemcnt  the   symptoms*    with    the  cxceptta 
that  there  is  **rr  rarely  diarrbcea,  resrmbj**  those  * ' 
typhoid.     There  are  no  rose  spots,  however ,  Una  i 
at  any  subsequent  period*     There  is  evidc 
coate*  i  tonga*,  tha  congested  pharynx,  the  i 
and  the  epigastric  tenderness*  of  gastric  ealarrL ;  uA 
the  occasional  cough  and  harsh,  unsatisfactory  breath- 
iiL'j  at  the  bases  of  the  Ivngs  indicate  some  degree  d 
bronchitis  or  of  pulmonary  congestion-      Then*  n»? 
also  tie  delirium  at  night     The  fever  is  usually  of  si* 
mil  teat  type,  the  thermometer  rising  to  war  Is  evening 
an-. I  rafting   during  the    night,  the  patient  becoming 
kith'  I  in    a    profuse  jierspiration  towards  morning* 
The  spleen  and  the  liver,  but  especially  the  former, 
are  &  tniewhat  enlarged  and,  perhaps,  tender.    Lutnhaf 
pain  may  ba  urgent. 

After  a  week  or  two  of  this  type  of  fever,  specially 
•  liMin&pii&hed  by  pains  and  perspirations,  the  tongue 

as  to  clean,  and  the  appetite  to  revive  ;  but,  not- 
withstanding these  signs  of  amendment,  the  patient 
still  remains  listless  and  liable  to  headache  and 
constipation.  He  continues  feverish  and  at  times 
perspires  profusely,  (iradualty,  however,  although 
the  patient  is  ana?inic  and  weak,  subjective 
symptoms  become  less  urgent;  he  sleeps  well 
now,  I j i*  has  no  delirium  at  night,  and  he  can  take 
his  fond,  and  this  although  the  body  temperature 
may  still  range  slightly  above  the  normal 
Then  once  more,  and  perhaps  over  and  over  again, 
fever  with  all  the  former  symptoms  gradually 
returns;  and  now,  if  it  has  not  declared  itself 
IwfoTVi  the  peculiar  fleeting  rheumatic  like  affection 
"f  the  joints,  so  characteristic  of  the  disease, 
slidws  itself  in  a  large  proportion  of  cases.  One 
i lay  a  knee  is  hot,  swollen,  and  tender  ;  next 
tiny  thix  joint  may  be  well,  but  another  joint  is 
unacted  ;  and  so  this  metastatic,  rheumatic-like  con- 
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dition  may  go  on  until  nearly  all  the  joints  of  the 
body  have  been  involved  one  after  the  other.  The 
patient  may  suffer  also  from  neuralgia  in  different 
nerves — intercostal,  sciatic,  and  so  on.  Orchitis  is  an 
occasional  complication.  In  some  cases  these  com- 
plications are  severe  and  characteristic  ;  in  others 
they  may  be  mild,  or  absent  altogether.  In  this 
respect  the  same  infinite  variety  exists  as  in  other 
sjiecitic  fevers. 

Perhaps  the  most  characteristic  feature  of  Malta 

fever  is  the  peculiar  behaviour  of  the  temperature.     In 

a   mild  case  there  may  be  a  gradual  ladder-like  rise 

through  a  week  or  ten  days  to  103°  or  104u,  and  then, 

through  another  week  or  so,  a  gradual  ladder-like  fall 

to  normal,   the  fever,   which    is  of   a    continued    or 

slightly   remitting  type,    leaving    for    good   without 

complication  of  any  sort  in  about  three  weeks.      Such 

mild   cases   are   the    exception.       Usually,    after    a 

few  days  of  apyrexia,  absolute  or  relative,  the  fever 

wnkes  up  again  and  runs  a  similar  course,  the  relapse 

being  in  its  turn  followed  by  an  interval  of  apyrexia, 

which  is  again  followed   by  another  relapse  ;  and  so 

on  during  several  months.      This  is  the  "  undulant " 

tyjie    from    which     Hughes   derived    the    name   he 

suggested  for  the  disease— febri s  vndulans. 

In  another  class  of  case  a  continued  fever  ])ersists 
for  one,  two,  or  more  months,  with  or  without  the 
usual  rheumatic,  sudoral,  and  other  concomitants — 
tip  "continued  "  type  of  Hughes. 

Generally  remittent  or  nearly  continued  in  type,  in 

*  proportion   of  instances  the  fever  exhibits  distinct 

''aijy  intermissions,  the   temperature  chart  suggesting 

*»fuv  gpptic    invasion   or    an    ordinary    intermittent 

^larial  fever.     But  there    is    no    local    evidence  of 

8&|>puration  to  be  found  ;    neither,  if  we  examine  the 

jrj**l,  is  the  malaria  parasite  to  be  discovered  ;  nor  is 

Ji*  quotidian    rise  of    temperature    accompanied   by 

i*y  ague-like   rigor,  or    at   most   only    by   a    feeling 

chilliness  :  nor  is  the  disease  amenable  in  any  way 

quinine.       This    is    the    "  intermittent  "    type    of 


_.  vrui  manors  ana  soi 
invalided  from  the  services  on 
Sequela*  and  inortalil 

the  most  serious  consequences 
debility  it  entails,  the  profound 
like  pains,  and  the  neuralgia*, 
life  ;  the  mortality  does  not  exc 
death  occurs  it   is  usually  fro. 
hyperpyrexia  ;  occasionally  it 
exhaustion,  by  hemorrhages  ant 
or  by  some  pulmonary  complicate 
In  a  few   instances   the  fever 
type,  rapidly    ending  in   death 
Hughes,  in  his  elal>orate  monogi 
cases  "  malignant " 

Pathological  anatomy  i 
This  disease  has  almost  no  pa 
The  spleen  is  the  only  viscus  of 
that  it  is  distinctly  diseased.  1 
organ  is  enlarged — generally  onl; 
diffluent ;  on  microscopical  examii 
cells  are  found  to  bo  increased  in 
l>e  some  congestion  and  even  ulc 
tinal  ulucosa,  but  this  is  not  an  o 
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either  typhoid  or  malaria.     The  organism  is  present 
u\  the  pulp   of   the   spleen,    from   which  it  can   bo 
**|^rated  by  cultivation.      Bruce   found   it   in   this 
*ay  in  ten  fatal  cases.     His  results  have  lxjen  con- 
tinued by  Hughes,  Gipps,  Wright,  Durham,  Bassett 
^mitb,  and  others.     Injections  of  pure  cultures  give 
rise  to  a  similar  disease  in  monkeys  and  other  animals, 
fo>m  whose  blood  the  micrococcus  can  l>e  recovered, 
titivated  afresh,  and,  on  injection  into  other  animals, 
*?*in  give   rise   to  the   disease.      In    five   recorded 
MiaUnces  inoculation,   intentional  and  accidental,  of 
cultures    of    the    micrococcus    into    man    has    been 
followed  by    the   characteristic  symptoms   of   Malta 
fover  after  an  incubation  period  of  from  five  to  fifteen 
days. 

The  Micrococcus  melitensis  is  somewhat  oval  in 
*hape,  and  measures  '33  micromillimetre  in  diameter. 
.  *»  occurs  generally  singly,  often  in  pairs,  sometimes 
***  fours,  but  never  in  longer  chains.  According  to 
^-■ordon  it  possesses  one  to  four  flagella.  It  is  readily 
***ined  by  a  watery  solution  of  gentian  violet,  and  is 
^*t  cultivated  in  a  11  per  cent,  very  feebly  alkaline 
l**ptonispd  agar-agar  beef  jelly ;  in  this  medium,  soon 
**ter  inoculation,  it  appears  as  minute,  clear,  pearly 
sPecks.  After  thirty-six  hours  the  cultures  become  a 
^nspareut  aml>er ;  later  they  are  opaque.  No 
ujUHfaction  occurs. 

Influence  of  aye  and  residence. — The  most  sus- 
^'I'tible  age  as  regards  Malta  fever  is  between  the 
H|*Ui  and  the  thirtieth  year.  Very  young  children 
^d  old  people  are  less  frequently  attacked.  Length 
**  residence  does  not  influence  susceptibility. 

Influence  of  season. — In    Malta  and   other  places 

"fere  the  disease  is  endemic  this  fever  occasionally 

^*Umes    an   epidemic  character.     The   period   of    its 

**"'*Ht#*st  prevalence  in   Malta  is   the  season  of  lowest 

.'Pitfall,  embracing  June,  duly,  and  Auirust  ;  diflcring 

.'l    this  respect   from  typhoid,   which,    in    that   island, 

s  ^lore  prevalent  during  the  three  succeeding  months 

^"^epteinber,  October,  and  No  vend  wr. 
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Local  causw. — Great  difference  of  opiniou  obtains 
both  as  regards  the  causes  giving  rise  to  this  fever, 
and  also  as  to  those  influencing  its  prevalence.     The 
water  supply  is  blamed  by  some  ;  others  attribute  the 
disease   to  fajcal  saturation  of  the  soil,  and  so  oil 
The   disease   tends   to  occur  in  particular  towns  or 
villages,  in    particular  houses,  barracks,   and  rooms, 
and    in    particular   ships,   manifestly    originating  in 
limited  foci  of  infection.     The   weight   of  evidence 
points  to  its  diffusion  by  air  currents,  and  not  hj 
food  or  water.     There  is  no  certainty  on  these  points, 
nor  will  there  l>e  until  the  habits  and  haunts  of  the 
micrococcus  outside  the  body  are  definitely  ascertained. 

Formerly  it   was  supposed  that  Malta  fever  waa. 
linked    to    the   immediate    seashore,    and    that  the 
sewage- laden,   tideless   condition   of   the   harbour  o-"* 
Yaletta  was  somehow  responsible,  for  its  prevalencr^ 
there.      Lately,  Dr.  Zammitt,  of  Malta,  in  a  veryak  J-® 
paper    (Malta   Archaeological    and  Scientific  Society     1* 
lias  shown  distinctly  that  the  disease  occurs  all  ov^^^ 
the  island,  and,  in  some  instances,  is  more  prevalent  £^^ 
certain  inland  and  relatively  sanitary  villages  than^^^ 
more  insanitary  towns  and  villages  on  the  coast.    Ce— 
tain  ships  are  notoriously  foci  of  the  disease,  and, 
believe,  can  carry  the  infection.     Some  time  ago  lea***' 
a  medical  man  suffering  from  a  chronic  fever  whoff^^ 
blood,  in  expert  hands,  gave  the  Malta  fever  reactioi^^*" 
and  who,  if  he  had  Malta  fever,  certainly  got  it  from 
ship  which    had  recently  been  to  the  Mediterraneai  ^- 
lie  himself  had  never  l>cen  in  that  part  of  the  worlc^ 
and  had  not  been  out  of  England  for  a  year. 

Influence  of  social  conditions. — All  classes  arg- 
uable to  this  disease;  the  officer  and  his  family  f-^" 
well  as  the  soldier  in  barracks  or  sailor  on  shipboard  " 

Infectiousness.-  -  Malta    fever    is    not    generalf 
believed  to  be  transmitted  directly  from  one  person  *"*" 
another  ;  that  is  to  say,  that  it  is  not  directly  eoi-^^ 
limnicable  from  the  sick  to  the  healthy.     Dut  this  lj-^^J 
not  been  proved.    The  fact  that  it  occurs  in  epidein^^^' 
tends  to  suggest  that  the  contrary  is  the  case,  althou   a^P 
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t\»  exact    way  in  which  it  may  be  conveyed  is  still 

unknown.       It   is  readily  conveyed  by  inoculation  ; 

tite   prick     of    a    contaminated    needle    will   suffice. 

Zaiumitt  and  others  seek  to  incriminate  the  mosquito, 

Mid  point  in  support  of  their  contention  to  the  special 

prevalence  of   the  disease  in  the  mosquito  season.     I 

We  seen  a  case,  originating  in  England,  in  which  a 

lather  was  apparently  infected  by  placing  in  his  mouth 

the  clinical    thermometer  used   by  his  son,  recently 

invalided  from  Malta  on  account  of  the  disease. 

Incubation  period. — The  period  of  incubation  in 
the  naturally -acquired  disease  is  difficult  to  fix.  Cases 
hare  occurred  as  early  as  six  days  after  arrival  in 
^ialta ;  on  the  other  hand,  the  disease  has  shown 
'tself  as  late  as  fourteen  and  seventeen  days  after  the 
subject  of  it  has  quitted  Malta.  Some  have  held  that 
U  nmy  remain  latent  for  months. 

Immunity. — Bruce  holds  that  one  attack  confers 
Mtttnunity  from  subsequent  attacks  ;  other  authorities 
o^Heve  that  one  attack,  so  far  from  conferring 
,l«niunity,  actually  predisposes  to  subsequent  attacks. 
*««*  latter  is  Bassett  Smith's  opinion,  based  on 
*"fc  fact  that  he  finds  the  bactericidal  power  of  the 
^rmii  and  the  phagocytic  energy  of  the  leucocytes 
lowered  during,  and  for  some  considerable  time  after, 
at*  attack  of  the  disease. 

Diafrnoaift. — The  diagnosis  of  Malta  fever  from 
typhoid  is  a  highly  important  practical  matter,  it 
ls  exceedingly  difficult  in  the  early  stages.  Princi- 
pal reliance  has  to  l>e  placed  on  the  absence  of  rose 
KPots,  the  absence  of  diarrhoea,  the  presence  of  joint 
^Otti plications,  the  sweats,  the  locality  where  and  the 
^^Vson  in  which  it  was  contracted,  and,  if  available, 
tn*  agglutination  and  precipitation  test. 

Wright  has  shown  that,  both  as  regards  sedi- 
!|K*utation  and  agglutination,  the  germ  of  Malta 
**ver  reacts  to  the  serum  test  in  the  same  way  as, 
a**«l  even  more  markedly  than,  H<n'ilh(s  fi/pfiosii*. 
^  weaker  dilution  (never  less  than  1  in  30  or  o0) 
*han  in  typhoid  must  l>e  used.      Dead  cultures  give 


-mating  not  only  diagnos 
W  derived  from  the   lx?ha 
-»u I  stances  present  in  the 
ar»\  t  »rien\v,  as  follows  :  ( 1 ) 
it"    the    agglutinating   react 
<->    Also  if  the  agglutinatii 
f  ruin  a  high  figure  to  almost ; 
high  and  rising  agglutinating 
convalescence  is  favourable. 
l>e  anticipated   if    the   agglut 
high,  decreases  considerably. 
home  out  by  Bassett  Smith's  re 
The  agglutination  reaction  appet 
as  compared  with  typhoid,  being  i 
purposes  by  the  end  of  the  fir 
It  persists  long  after  convalesce 
After  the  fever  has  gone  c 
diagnosis  is,  of  course,  easier ;  i 
clinical  grounds  alone,  and  apa 
lion  test,  it  may  be  almost  in 
that  it  is  only  on  the  post-morU 
the  relative  assurance,  from  the 
in  the  ileum,  that  we  have  ha« 
of    Malta    fever.     Culture*    e 
subsequent     '■• 
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''»uiitrv.      A>  a  matter  of  precaution,   in   the  cim  1«md ic 

«v\«-a  tin*  drinking  water,  food,  and  drains  ought  at  all 

masons    to    receive    special    attention.     Every   care 

*Viou\d  be  taken  to  avoid  insect  bites  and  other  skin 

Wions.     Laboratory    workers    must   be    careful    in 

Willing  cultures  of  the  micrococcus  ;   the  accidental 

introduction  of  the  micrococcus  into  the  conjunctival 

*c  lias  sufficed  to  cause  the  disease. 

When  the  diagnosis  is  sure,  it  is  well  to  give  a 
purge— none  better  than  calomel  and  jalap — and  to 
Struct  the  attendants   to   keep  the  patient's  tem- 
perature systematically  below  103a  by  cold  3[>onging 
^th  vinegar  and  water  or,  if  necessary,  by  cold  bath 
0r  ice  variously  applied.     In  view  of  the  prolonged 
^ure  of  the  fever,  this  measure  is  one  of  importance; 
at  the  same  time,  such  treatment  need  not  be  applied 
r^°  energetically,  or  so  as  to  depress ;  a  fall  of  2°  or 
3  i*  all  that  is  desirable. 

Quinine  and,  on  account  of  the  joint  affection,  the 
^icylates  are  very  generally  prescribed.  Both  are 
,l*eless,  if  not  injurious.  Antipyrin  and  other  similar 
at*tipyreticsare  also  often  given  to  bring  down  tempera- 
;Ur<e ;  but  the  wisdom  of  employing  depressing  drugs 
?*  so  chronic  and  asthenic  a  disease  as  Malta  fever 
J*i  to  say  the  least,  questionable.  Any  threat  of 
hyperpyrexia  is  best  ^niet  as  directed,  namely,  by 
e*rly  employment  of  sponging,  the  wet  pack,  or,  if 
JJ^Hiessaiy,  by  the  cold  bath.  Sleeplessness  may 
*Je*Hand  hypnotics ;  headache,  if  severe,  moderate 
^°«es  of  antipyrin ;  inflamed  joints  or  testes,  the 
^Ual  local  applications;  constipation,  enemata  or 
aperients.  In  fact,  the  treatment  of  Malta  fever 
'Solves  itself  into  a  treatment  of  symptoms. 
,  The  diet  at  first  should  consist  of  milk  ;  later,  of 
^"oths  and  eggs  and,  if  necessary,  stimulants.  Solids 
^Ust  not  be  freely  given  until  high  fever  has  dis- 
appeared, and  the  tongue  has  remained  clean  for  at 
*^Rt  ten  days.  Lemonade  or  lime  juice  should  l>e 
5*Ven  after  a  time  ;  not  merely  as  a  pleasant,  t hirst - 
^Ueving  beverage,  but  with  a  view  to  averting  scurvy 
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-    not  at  all  an  improbable  complication  if  the  diet 
ton  rest  rictrd  over  a  long  period.      The  return  to  sol  i 

food  must  he  made  with  the  greatest  circumspect ioi  m 

imprudence  in  this  respect  may  bring  on  relapse*. 

Exercise,  or  anything  tending  to  induce  fatigue,  £ 

prone  to  provoke  relapse  if  indulged  in  prematurely  jr 
The  patient  should  rest  for  at  least  three  weeks  aft^^=??J 
temperature  has  become  normal. 

Flannel  clothing  should  lie  worn,  and  frequen-fclT 
changed  if  there  is  much  sweating. 

Change  of  climate  is  not  so  necessary  as  in  malar— i«J 
affections,  seeing,  on  the  one  hand,  that  the  dise^aww 
may  persist  in  England  ;  and,  on  the  other,  that*     it 
may  gradually  wear  out  in  Malta.    It  is  not  desirflkT>le 
to  move  a  patient  when  fever  runs  high,  or  wl»on 
debility  is  very  great,  or  when  the  cool  and  heal-fcliy 
season  in  the  Mediterranean  is  at  hand.     It  10.11st 
he  considered  that  at  this  time  winter  is  approaching 
in  England,  with  climatic  conditions  very  unsuitable 
for  a  patient  who  has  become  an&mic  and  debilitatod 
from  a  long  course  of  fever;  at  this  season  he  would 
do  much  better  in  Malta,  or  (Gibraltar.     When,  how- 
ever, the  case  occurs  early  in  the  summer,  or  ru**9 
over  the  winter,  then,  in  order  to  avoid  the  heat    « 
the    Mediterranean,    change   to    England,  if    at  **^ 
feasible,  and  if  it  can  be  comfortably  effected,  shoa  ** 
be  advised. 

When  possible  the  subject  of  Mediterranean  fev~  ** 
would  do  well  to  avoid  the  endemic  area  for  one  ** 
more  years  after  recovery. 
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CHAPTER     XV. 

PLAGUE. 


**«*Hniti©».— Plague  is  a  specific,  inoculable,  and 
otherwise  communicable  epidemic  (li.sea.se  cominon  to 
n*an  and  many  of  the  lower  animals.  It  is  charac- 
terised by  fever,  adenitis,  a  rapid  course,  a  very  high 
Mortality,  and  the  presence  of  a  specific  bacterium, 
******  Wh*  pttfis,  in  the  lymphatic  glands,  viscera, 
ai*d  blood.  In  a  large  proportion  of  cases  buboes 
*Wim  in  the  groins,  ami  pi  to,  or  neck. 

Geographical  distribution.  —  Though  not 
necessarily  confined  to  such,  in  modern  times  plague, 
hfco  leprosy,  has  lwcome  practically  a  disease  of  warm 
cji  mates.  The  hygienic  conditions  which  advancing 
clvilisatioii  has  brought  in  its  train  have  forced  hack 
these  two  diseases  from  Europe,  where  at  one  time 
tbey  were  even  more  prevalent  than  they  are  in 
their  tropical  and  subtropical  haunts  at  the  present 
day.  They  are  typical  examples  of  that  large  group 
°*  acute  and  chronic  germ  diseases  whose  spread 
depends  on  social  and  hygienic,  rather  than  on 
c*iumtic,  conditions,  and  more  especially  on  tilth  and 
0vertTowding :  conditions  which  nowadays  are  found, 
*°  »n  extent  and  an  intensity  sufficient  to  ensure  the 
^demic  prevalence  or  epidemic  extension  of  these 
diseases,  for  the  most  part  only  in  warm  countries. 

It  is  difficult  to  say  what  the/*'*//.*  of  the  ancients 
***ay  jjave  }teen.  Probably  in  many  instances  it  was 
"ubonic  plague  ;  doubtless  the  term  was  sometimes 
applied  to  other  epidemic  sicknesses  attended  with  a 
,ar£e  mortality. 

The  descriptions  which  have  come  down  to  us  of 
V^e  old-world  epidemics  are  too  vague  for  recog- 
j!t^n.  According  to  Hirsch,  the  first  recognisable 
^eription    of   what    is    now    understood   by   plague 
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refers  to  its  occurrence  in  Libya,  Egypt,  and  S^-  m.'M 
about  the  end  of  the  third  and  the  beginning  of  "fcfae 
second  century  before  the  Christian  era.     The  n«»^t 
authentic  account,  and  the  first  as  regards  Euro>j>*^ 
refers  to  the  great  epidemic  known  as  the  plague    of 
Justinian,  which  in  a.d.   542,  starting  from  Egypt, 
spread  to  Europe  and  all  over  the  Roman  Empire, 
and  which,   lasting  for  fifty  or  sixty  years,  wrouglit 
the  most  frightful  devastation  wherever  it  reach edt 
depopulating  the  towns  and  turning  the  country  into 
a  desert.     From  that  time  until  1841,  when  plasjue 
appeared    for   the   Inst   time    in    Constantinople,      i* 
recurred  again  and  again  in  different  parts  of  Euroi*Ci 
though  latterly  only  in  the  south-eastern  parts  of   the 
continent   and    in   areas   becoming    gradually  more 
circumscribed.     In  1878-79  a  small  epidemic,  wliicli 
speedily  died  out,  broke  out  in  the  Russian  province  of 
Astrakhan.     With  the  latter  exception  and  the  lim  it^d 
epidemic  at  Oporto  in  1899  and  at  Glasgow  in  1901, 
Europe  has  long  enjoyed  exemption  from  this  worst 
of  epidemic  diseases.      The  plague,  as  a  widespread 
epidemic,  visited  England  for  the  last  time  in  16f>4  —  ^?! 
when,  in  1604-65,  upwards  of  70,000  of  the  460, C>O0 
inhabitants  of  the  London  of  that  day  perished. 

Egypt,  in  former  times  the  favourite  haunt  of   ^*ie 
disease,    until    1899    had    been   exempt   since   1^4-*i 
although  several  epidemics  have  since  the  latter  d**^ 
occurred  in  its  neighbourhood — in  Tripoli  (BengH^^1' 
in  1856,  in  1859,  and  in  1874  ;  and  on  the  Red    £**• 
coast    of   Arabia  (Assir)  from   1853  to  the  pre»*^  . 
time.     It  is  said   to  be  endemic  in  Uganda  and       *" 
the     hinterland    of    German     East   Africa    (Ko*7^1'' 
Many  epidemics  have  occurred  in  Mesopotamia  (}***. 
in   1892),  in  Turkestan  (hist  in  1892),  in  India,        in 
China,  and  in  Mongolia. 

Tn  India  there  were  several  outbreaks  dur*  *? 
Hie  nineteenth  century,  but,  with  the  exception  °. 
the  current  epidemic,  they  were  of  a  locali**^3*^ 
rather  than  of  a  general  character.  One,  beginni^"^ 
in  L'utch  in  1815,  spread  to  Scinde  and  Gujerat,  a*^ 
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itinued  to  1821.  Epidemics  have  also  occurred  in 
lmaon  and  Gharval  on  the  southern  slopes  of  the 
unalayas  in  1824,  1834-37,  1846-53,  1876,  and 
^4;  also  at  Hansi  in  Delhi,   1828-29.     In   1836 

appeared  at  Bareilly,  Rohilcund,  and  at  Pali  in 
Ujputana,  spreading  to  Jodhpore  and  to  Marwar, 
md  continuing  till  1838.  Probably  plague  is  always 
present  in  some  part  of  India,  especially  among  the 
Hide  hill-peoples.  In  1896  it  appeared  at  Bombay 
•ad,  possibly,  at  Calcutta,  haying  been  imported  to 
the  former  city  most  likely  from  Hong  Kong. 

It  is  now  known  that  plague  has  been  endemic  in 
fte  «onth- west  of  China,  in  the  province  of  Yunnan, 
for  many  years.  There  it  was  seen  by  Rocher  and 
rthere  in  1878  and  afterwards.  It  was  particularly 
^tive  in  1871-73,  after  the  great  Mahomedan  rebel- 
lion. From  Yunnan,  probably  following  the  trade 
route,  it  spread  to  Pakhoi  on  the  Gulf  of  Tonquin,  a 
*yere  epidemic  occurring  in  1883  in  that  and  in 
neighbouring  towns.  In  1894  it  had  extended  to 
Canton,  where  it  killed,  it  is  estimated,  60,000 
in  a  population  of  1,500,000  (?).  Later  in  the  spring 
°»  the  same  year  it  broke  out  in  the  English  colony 
of  Hong  Kong,  subsequently  spreading  to  Macao, 
k*atow,  Aiuoy,  Foochow,  Formosa,  and  probably  to 
^*ny  other  places  in  the  southern  provinces  of  the 
*-tone$e  empire,  where,  in  one  place  after  another, 
^flsidering  the  wretched  hygienic  conditions  and  the 
.  Verty  of  the    inhabitants,  it    is  safe   to    prophesy 

*  plague  will  continue  epidemic  for  many  years  to 
^«  Recently  it  has  broken  out  in  Mauritius, 
?*^gascar,  Delagoa  Bay,  Cape  Town  and  Port 
J^beth  in  Cape  Colony,  and  in  Durban  ;  also  in 
ijtey  and  Brisbane  in  Australia,  and  in  Alexandria 

vntil  its  recent  appearance  at  Santos,  Brazil, 
-fcie  Argentine,  and  in  San  Francisco  and  Mexico, 
^ue  had  never  been  seen  in  America. 

^Etiology. —  The  micro-organism.—  The  proofs  are 
^  complete  that  the  specific  cause  of  plague  va  t\\« 


234 


Plague. 


cocco-bacillus  which  was  discovered,  first  by  Kitawu.  ^ 
and  afterwards  by  Yersin,  during  the  Hoog  Kcfc.^ 
epidemic  in    1894.       This  microbe  occurs   in  gr^»«/ 
profusion  in  the  characteristic  buboes — generally     in 
pure  culture  ;  towards  the  later  stages  it  is  often  asso- 
ciated   with   the    streptococci   and   staphylococci    of 
suppuration.     The  same  bacterium    is  also  present, 
and  iu    great   abundance,  in    the   spleen,    intestines 


47.— H.uillus  of    jilajrue  in    chairiH  showing   polar  staining.    Fmm 
a  yi.un^  culturi'  in  bouillon,     (x  1000.)      (Mnir  ntul  HiUrkie.) 


lungs,  kidneys,  liver,  and  other  viscera,  and  also, 
though  in  smaller  numbers,  in  the  blood  of  advanced 
septicemic  eases,  and  in  the  sputum  in  enormous 
numbers  in  the  pneumonic  type  of  the  disease.  In 
the  latter,  though  easily  detected  by  cultivation,  the 
bacillus  may  be  hard  to  find  by  direct  observation. 
Towards  the  termination  of  rapidly  fatal  cases  it 
becomes  more  abundant  in  the  blood,  and  may  be 
readily  observed  there  with  the  microscope. 

The  plague  bacterium  (Fig.  47),  as  seen  in  smear- 
ing*   or    scrapings    from    the    pulp    of    the    buboes, « 
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•  '  :'i •■:i.  jihv  "f  tin-  ihtl.-iint'il  lvmpliatie  lil.-unls.  <»r 
•'. -Hi!  tin*  viMi'iii,  is  ii  short,  thick  cocco-hacillus  with 
n.uiiflcd  ends,  very  like  that  of  chicken  cholera. 
<  i«  »rilon  says  it  has  one  terminal  flagellum.  A  capsule, 
su:i-onlin«r  to  the  same  ohserver,  or  the  appearance 
<»f  a  capsule,  can  generally  be  made  out,  especially 
in  those  Itticilli  which  are  present  in  the  blood.  Tlie 
Uioillns  is  readily  stained  by  aniline  dyes,  the  ex- 
tremities taking  on  a  deeper  colour  than  the  inter- 
polar  ]»art. 

t'uUnrr  rkaratteri. — When  sown  on  blood  serum  and  k<*j>t 
■»t  boly  temperature,  in  from  twenty-four  to  forty -eight  hours 
■*/i  .ihundant,  moist,  yellowish-grey  growth  its  formed  without 
H^mfaitiiiii  of  the  cult ure  medium.  On  agar,  hut  better  on 
*fly«*rine  agar,  the  growths  have  a  greyish-white  appearance. 
*«»  airir  plate  cultures  they  show  a  bluish  translucenc<\  the 
U-divuiual  colonics  being  circular,  with  slightly  irregulir  con- 
* **»ur«  and  a  moist  surf u«-c.  Young  colonies  are  glass-like,  hut 
**l«!?rciilonios  arc  thick  at  the  centre  and  more  opaque  Stall 
'"-iltiiMnhow  after  one  or  two  days  a  fine  dust-like  line  of 
*rx"»1*th.  Arc-online  to  Yersin,  when  sown  on  gelatine  the 
'•:»«illns  gives  rise  to  white  transparent  colonies  which,  whin 
** v "iniinwl  in  reflected  light,  present  iridescent  border.^.  In 
JH  •uiiiun  the  cultures  present  n  characteristic  appearance;  the 
1  ■ "  I'Jid  remains  clear,  whilst  a  granular  deposit  takes  plan- 
'  "n  ?he  sides  and  bottom  of  the  tube.  Examined  with  the 
Jf-i'hiju  ope,  tlif^e  various  eultures  show  chains  of  .1  short. 
■,r,;»Iiii>,  prevnting  here  and  there  large  hulbou.*  *i\vellinirs.  In 
^v'tirir  the  htcilli  sometimes  form  tine  thread*.  !»"inctiine> 
i,,i;'k  bundles  made  up  of  many  hiterallv  a-_ri.rloinerate.l 
K"tVri». 

The  mo>l  favourable  temperature  for  enltuiv  i«*  from 
";"  C-nt.  to  :jy"  Cent. 

The  bacillus,  according  to  Kitasato,  docs  nut  form  >pon  s. 

EjrjH'riiHU'itbil  plague.-  -Intentional    and   uninteii- 

l0»ial    experiments    have    proved    or,    rather,    made 

reliable,  the  inoculability  of  plague  in  man.      Whyte 

**  1  *0  2  communicated  the  disease  to  himself,  and  died 

*   it.     At  Cairo,  in  1835,  two  condemned   criminals 

*fe  inoculated  from   the  blooil  of  plague  patients ; 

'U«v   contracted    the   disease,    but     recovered.      The 

.  4iUie  of  these  experiments,  as  proving  inoculability, 

V*    somewhat    invalidated    by  the    circumstance   that 

'**y  were  made  in  the  presence   of  an    epidemic  of 
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the  disease  ;   ordinary   method*  of    infection 
he  said,  therefore,  to  have  tttMi  absolutely  f55cf 
For  the  same   reason  the  caws  tif   Any  a  ma    and 
assistant,  who  wen*  believed  to  have  contract**!  ifc* 
disease  from    dissection   wounds,  cannot    U-  b**ld  4» 
proving    that    plague    is    inocu  table   in    man    Tb# 
deplorable     accident      in     a      Vienna      laW*' 
in    October,     1898,    by     which     fatal     plague    of 
pneumonic     type     was    acquired,    in     what    way 
j  tot  exactly  known,  from  manipulations   with  jjla^n* 
en  I  tn res,    goes   far   to  complete    the    little  tW    *» 
wanting  in  the  chain  of  evidence  that  this  diwaff » 
caused  by  the  introduction  of  the  specific  haeiNn.*  into 
the  human  laxly.     The   unintentional  experiments 
this    instance    at    all     events,    was    not    vitiated  bj 
having    been    made   in    the   presence    of    a  plag1* 
epidemic. 

There  is  no  reason  for  supposing  that  man  differs 
in  this  respect  from  the  lower  animals,  many  rf 
which  are  exceedingly  susceptible  to  inoculation 
Fi»W>aa  survive,  hut  mice,  rats,  guinea-pigs,  an^ 
ra bints  are  invariably  killed  if  successfully  inoculate" 
from  the  buboes*  of  plague  patients.  They  present  of 
1 1  action  characteristic  lesions  with  numerous  baeill 
in  the  lymphatic  glands,  blood,  spleen,  and  othel 
viscera,  Guinea-pigs  die  in  from  two  to  tive  days 
after  inoculation,  mice  in  from  one  to  three  day* 
<  'alves  ami  swine  are  susceptible  to  inoculation,  am 
sn  are  monkeyt  and  numerous  other  animals. 

In  the  case  of  the  guinea-pig,  within  a  few 
hours  of  the  introduction  of  the  virus  a  consider 
able  amount  of  oedema  is  already  apparent  aroum 
the  puncture,  and  the  adjacent  gland  is  i>ereeptiblj 
swollen.  At  the  end  of  twenty-four  hours  the  anima 
is  very  ill ;  its  coat  is  rough  and  staring,  and  ii 
refuses  food.  Presently  it  falls  on  its  side  and  becomes 
convulsed,  one    fit   following    another  with    increa* 

*  The  pus  from  a  bubo  is  not  alwavs  infective.  Inooolatioi 
mule  with  such  may  fail.  Apparently  tne  bacteria  of  rappuratfcN 
in  iy  kill  the  Bactilut  petttt. 
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ing  frequency    as    death    approaches.     If   the  lxxly 
is  opened  immediately  after    death  a  rosy-red    san- 
guineous (edema  is  found  at  the  point  of  inoculation, 
with  hemorrhagic  inflammatory  effusions  around  the 
nearwt    lymphatic   gland,    which    is    much    swollen 
«nd  full  of   liacilli.     The  intestines  are    hypenemic  ; 
the  adrenals,  kidneys,  and  liver  are  red  and  swollen. 
The  much   enlarged    spleen   frequently  presents   an 
eruption  of  small  whitish  granulations  resembling  in 
appearance   miliary  tubercles.     All   the   organs,  and 
e*"en  any  serous  fluid  that  may  be  present  in  peri- 
toneum  or  pleura,  will  be  found  to  contain  plague 
bacilli.      In   the    blood,    besides   those   free   in   the 
hqnor    sanguinis,    bacilli   are   to    be    found   in    the 
Mononuclear,    though    not,  it     is  said,  in    the   poly- 
Iiuclnar  leucocytes. 

The  disease  is  readily  communicable  to  the  lower 
animals  from  cultures. 

Intfjutijiratiou  and  attenuation   of  virus. — There 
cun  lie  no  question  that,  both  by  artificial  means  and 
*n  a  natural    way,  the    virulence  of    the  bacillus    of 
plague  is  susceptible  of  modification.      It    has    been 
^marked  in  ltussia,  in  Persia,  and  in   Calcutta  that 
Certain   outbreaks    of    plague    were    preceded    by    a 
sporadic,    or    epidemic    febrile,    sometimes    afebrile, 
affection,  in  the  course  of  which  the  lymphatic  glands 
Waine  enlarged  and  perhaps  suppurated.     Cases  of 
lliis  nature,  in    which   a   bacteriological  examination 
pro\vd  that  a  cocco-lwicillus  was  present  in  the  blood  and 
•"nliirged  glands,  are  recorded  by  Drs.  ( 'ohhnnd  Simpson. 
'l  is  further  known  that  in   some  instances  the  viru- 
lence and  case  mortality  of  a  plague  epidemic  show  a 
^nlency  to  decrease,  the  early  cases  being  the   most 
'fluently  and  most  rapidly  fatal.     These  facts  seem 
1m  iii'lirate  that  under  certain   unknown   natural   e«m- 
■htioiis  the  virus  tends  to  acquire  increased   potency, 
*hilst  in  other  circumstances  its  virulence   tends  t«» 
diminish. 

This    conjecture    is    countenanced    by    the  results 
Experiment  on  animals.      It  has  been  shown  that  by 


....  events  certain  parts  of  si 
found  to  be  quite  as  lethal 
from    a   bulx>.      He  furthei 
mltures    a    proportion     of 
more    rapidly    than    others ; 
made  from  these  more  rapidly 
virulence  is  found  to  be  dimin 
rapidly  growing  cultures  are 
the  long  run  they  cease  to  I 
although   they  may  still  prow 
During  the  height  of  the  Ho: 
same   observer  asserted  that 
forming  the  floor  of  plague-ha 
five  centimetres  below  the  surf 
all  the  morphological,  staining,  i 
of    the   plague   bacillus,   but   v 
virulence.      This,    which,  if  con 
important  observation  from  the  i 
has  been  strenuously  denied. 

These  various  natural  am 
indicate  a  very  pronounced  tend 
regards  virulence  on  the  part  of 
disposition  which,  in  the  futui 
turned  to  ini|>ortant  practical  ac 
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defined   and  not  easily  recognised.       Thus  pigs  may 
show  110  marked  signs  of  illness  until  a  month  after 
feeding  on  infective  material,  and  then  only  a  few 
days    or    hours     before    death.       Susceptibility    to 
plague  of    the  animals    of   the   farm -yard,   and    the 
chronicity  and  ill-defined  nature  of  the  disease  which 
not    unfrequently  occurs  among   these  animals,  are 
likely  to  be  important  factors  in  continuing  the  dis- 
ease in  these  endemic  centres   where  people,  cattle, 
pigs,  and  poultry  are  often  housed  under  the  same 
roof,  and  even  in  the  same  room. 

Experiment  on  contagion. — Yersin  placed  in  the 
same  cage  healthy  and  inoculated  mice.  The  inocu- 
lated mice  died  first,  but  later  the  originally  healthy 
and  uninoculated  mice  also  succumbed  ;  proving  that 
plague  is  not  only  inoculable,  but  that  it  is  also 
communicable  through  the  atmosphere,  or  by  contact, 
or  by  ectozoa. 

Conditions  favouring  naturally  acqnirrfl  plague. 
— The  most  potent  circumstances  which  predisjiose  to 
tbe  epidemic  outbreak  of  plague  are  extreme  tilth  and 
overcrowding.     In  such  circumstances  the  virus,  once 
introduced,  tends  to  spread.     These  conditions,  how- 
ler, are  not  all-sufficient,    for  even  in  the  filthiest 
*nd  most  crowded  Oriental  towns,  and  without  any 
aP|*rent  alteration  in  the    habits    or  circumstances 
°f  the  population,  the  disease,  after  ha\  ing  become 
epidemic,  dies  out  spontaneously.      It  may  be  difficult 
10  indicate  the  exact  way  or  ways  in  which  tilth  and 
overcrowding  operate,  but  certain  it  is,  as  experience 
h**  shown,  that  in  sanitary  hygienic  conditions  plague 
does  not  spread  even  if  introduced,  and  that  in  opposite 
wnditions  it  may  for  a  time  spread  like  wildfire. 

Kith  and  overcrowding  imply  close  proximity  of 
the  sick  and  the  healthy;  an  atmosphere  saturated 
Wldi  the  emanations  of  the  sick  ;  a  lowered  tone  of 
tin*  iriilM.ra|  health;  abundant  saturation  of  soil  and 
Grounding  media  with  animal  refuse,  fitting  them 
**  »  nidus  for  what  may  be  termed  natural  culture 
°*  thegiTin;  abundance  of  body  vermin  of  all  kinds  ; 
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abundance  of  other  vermin,  such  as  rats  and  mice,  which 
serve  as  multipliers  of  the  virus ;  carelessness  about 
personal  cleanliness,  about  wounds  of  the  hands  and 
feet,  about  clothing,  and  about  food,  dishes,  and  water. 
One  can  understand  how  in  such  circumstances  the 
germ  has  opportunities  to  multiply  and  spread. 

Plague,  though  "  catching,"  is  not  nearly  so  infec- 
tious as  are  scarlet  fever,  measles,  small-pox,  or  even 
typhus.  Medical  men,  and  even  nurses,  in  clean  airy 
hospitals  rarely  acquire  the  disease,  provided  they 
have  no  open  wounds  and  do  not  remain  too  long  in 
close  proximity  to  their  patients.  In  cities  the  cleanly 
districts  are  generally  spared.  This  was  well  ex- 
emplified in  the  late  epidemics  at  Canton  and  Hong 
Kong,  where  the  airy,  cleanly  European  quarters  and 
the  relatively  clean,  well- ventilated  boat  population 
were  practically  exempt,  whilst  the  disease  ran  riot 
in  the  adjoining  filthy,  overcrowded  native  houses 
only  a  few  yards  away. 

The  fact  that  plague  can  be  communicated  to  the 
lower  animals  by  feeding  them  on  the  tissues  of 
plague  patients  and  on  cultures  of  the  specific 
bacillus,  suggests  that  the  disease  may  be  conveyed 
to  man  in  food  or  drink.  The  bacillus  is  sometimes 
found  in  the  intestinal  contents  of  patients.  It  is  also 
to  be  found  in  the  urine.  Water  or  food  contaminated 
with  sewage  or  fiecal  matter  may  therefore  be  regarded 
as  a  possible  medium  of  infection.  Food  contaminated 
by  infected  rats  is  likely  also  to  be  a  source  of 
clanger.  In  the  epidemic  of  1902,  in  Hong  Kong, 
plague  bacilli  were  found  in  the  intestinal  contents 
and  mucus  of  the  mouth  in  about  one-third  of  the 
plague-infected  rats  examined,  and  in  the  urine  in 
about  one-fifth  of  the  cases  (Simpson). 

It  would  appear  that  a  certain  degree  of  concen- 
tration of  virus,  such  as  we  may  assume  to  exist 
in  direct  inoculation  into  wounds,  or  a  prolonged 
exposure  to  concentrated  aerially-borne  germs,  is 
necessary  for  successful  infection.  Germs  do  not 
penetrate  the  unbroken  epidermis,  as  proved  by  the 
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impunity  with   which  post-mortem  examinations  are 
made,  hut   it  seems  not  improbable  that  in  a  con- 
siderable proportion  of  instances  the  plague  germ  is 
introduced  through  trifling  wounds  of  the  feet.     It  is 
conceivable  that  such  germs  as  may  be  lying  about 
on  the  ground,  deposited  there   in   the  discharges  of 
sick  human  beings  or  of  plague-stricken  animals,  or 
perhaps  growing  there  in  natural   culture,   may    be 
picked  up  in  this  way.     The  frequency  with  which 
the  primary  bubo,  as  will  be  pointed  out,  is  located 
in  the  deep  femoral  glands  suggests  this.      One  can 
understand,  too,  how  lice,  fleas,  bugs,   and    [>erhaps 
flies  might  act  as  carriers  of  the  virus  from  person  to 
person,    inserting   it  with    their    bites,    or   inducing 
*mtching    and    suj>erficial     skin     lesions,    through 
which  the    virus   obtains   entrance.       Yersin    found 
that  the  flies  in   his  Hong  Kong  plague  laboratory 
died  in  great  numbers,  their  bodies  being    crowded 
*ith  the  specific  bacillus ;    he  injected  bouillon  con- 
fining a    trituration  of    one   of   these    Hies    into    a 
guinea  pig,    and    the  animal  presently  died  with  all 
t',*!  signs  of  plague.     Sablonowski,  who  in   lS^I  in 
a  Measure  anticipated  the  discovery  of  the  bacillus 
J£  Kitasato  and  Yersin,  remarked  that  during  the 
*'e$opotamian  epidemic  of  that  year  a  certain  species 
1    ^v  *pp*»red  and  disappeared   concurrently    with 
le   plague  ;   he  considered    that  this  insect  was  an 
*ctivu  agent  in  spreading  the  disease. 

l*hujue   among  rats,   etc.—  Many    observers    have 
parked  the  great  mortality  among  rats  and  other 
^'ttials  which    generally    precedes  and   accompanies 
'u»t breaks   of   plague   in    man.      Writing   about    the 
,lfHtality    among    rats    during    the    recent     Canton 
''l^'lvmic,    Rennie     remarks     that     the    Chinese    rc- 
**a**«leil   this    unusual    and    striking    occurrence    as  a 
*JJ;lpu    indication    of    an    extension    of    the    epidemic. 
*Vx>U\  districts   of    the    city    where    the    plague*    hud 
H*«*ii   raging    for    some    time    the    ruts    entirely    dis- 
appeared, whilst  they  kept  on  dying  in  other  quart-era 
to  which  the  disease  afterwards  spread.     The  rats, 
'I 
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he  says,  would  come  out  of  their  holes,  in  hn_»fm^<f 
daylight  even,  and  tumble  about  in  a  dazed  conditio* ;» 
and  die.  In  a  very  short  time  one  Chinese  oflicc^f 
alone  collected  upwards  of  22,000  dead  rats. 

Rocher  states  that  in  Yunnan  the  mortality  amoii£ 
the  rats  is  particularly  noticeable.  Other  animals  al^o 
die,  he  says  ;  oxen,  sheep,  deer,  pigs,  and  dogs  ure 
all  attacked  at  times,  the  dog  less  severely  s*.i:i^ 
less  frequently  than  the  others. 

Pringlr  says  that  in  Shu  rival,  Himalayas,  wlier**  in 
lsfil  plague  was  epidemic,  the  rats  quitted  the  vari*-***8 
villages  in  anticipation  of  the  advent  of  the  disc?******' 
and  that  the  people,  taught  by  experience,  on  seoiug 
this  exodus  recognised  it  as  a  warning. 

Clemow,  in  a  valuable  paper  in  the  JoumaJ  VJ 
Tm/tintt  J/t't firing  February,  1900,  points  out  *  Ve 
connection  of  Mongolian  and  Silierian  ])lague  **l-ft" 
demies  with  the  occurrence  of  the  disease  in  a  s]it»«-"mes 
of  marmot  called  tarbagan  (ArctonnjH  /#>&",<:),  i*oini»l0n 
and  much  hunted  in  these  regions. 

As  bearing  on  the  communicability  of  jik»-Jt?w 
to  mm,  the  following  experiments  were  um**^1' 
by     Prof.      Simpson    in    I  long     Kong    in    1!H)29  t0 

ascertain  whether  rat  plague  could  cause  pli~»-.£-?Ut: 
in  monkeys.  Two  monkeys  weie  inocul*^*  **■"** 
with  IiIoimI   of  a  rat  which   had   died    of  plague.  _'. 

third  monkey   was  fed  with  a  banana  smeared  ^^"  * 
the  blood  of  the  same  rat.      A  fourth  monkey  had       *fcie 
plague- infected     rat    placed     in     its  cage.       All    "£*^* 
iiHUiki'Xs   took    plague      The  two  inoculated  diwl  ? 

tin*   Mxth  and  seventh   days,  the   one  fell  died  on 
M\th  day,  and  the  monkey  placed  in  the  same  cafiT*-'^"    ,, 
the  dead   rat   died  on  the  tenth  day.      In  asjiec**-m      • 
const  iu«'t  d   cairc  « »f  three    compartments,    with     <-* 
<si.li-    w.dU    ■»!'  mo^ipiito   netting,  a  fifth    monkey    * 
placid  in  mic  compart  nieiit.  and   a  rat  sick  of   phi  f^ 
in  the  c-impariuii-ui  nt   the  opposite   eml.      There    ^w 
n<>  possibility  of  contact,  for  the  middle  compartm**^  ** 
which    was   empty,  was    sej  arated    from   that  at  t**1  *" 
end    by  rjiils   which    permitted   small   objects  to  J«* s/b 
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rhe  monkey  began  to  show  signs  of  illness  on 
I  day,  had  a  temperature  of  104°  F.,  was  dull, 
ed,  and  evidently  suffered  from  headache.  It 
1  all  the  symptoms  of  the  first  four  monkeys, 
r  a  few  day*'  sickness  it  liegan  to  recover, 
,lv  got  quite  well. 

eand  many  similar  facts  observed  in  Horn  hay, 
Cajie  Town,  and  Hong  Kong  with  regard  to 
1  the  lower  animals  throw  important  light  on 
le  ways  in  which  the  disease  is  spread.  They 
he  reckoned  with  in  the  future,  more  than 
ve  been  in  the  past,  in  devising  schemes  of 
ne  and  in  attempts  at  stamping  out  the 
n  already  aflected  localities.  The  wholesale 
ion  of  domestic  vermin  should  go  hand  in 
th  the  isolation  of  plague-stricken  patients.* 
«r-c,  find  occupation  have  very  little  influence 
le.  The  youngest  children  are  susceptible  : 
wins  to  be  to  a  certain  extent  protective,  the 


stated  that  the  handling  of  a  rat  newly  dead  of  plague 
:  with    danger,  whereas  a  nit  that  has  been  dead  for 

and  in'cold  and  stiff  may  be  touched  with  impunity  :  and 
•hmI  that  the  tli-aa  of  the  newly  ilead  rat  are  still  in  its 
liit  it  for  the  body  of  the  nutiiii>ulnt<n .  carrying  on  tln-ir 
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dis-a^-  lii-iiii:  rarer  after  fifty  than  during  adolescent-. 
Women,  doubtless  on  account  of  their  lvmaiiii.'c' 
much  indo  rs  in  tli*-  tainted  surroundings,  are  re- 
latively more  frequently  attacked  than  men. 

(,\'oln<iiod  constitution  of  soil  appears  to  huvt  nv 
din 'it  intluence  on  plague. 

Atmospheric    tump? rattir*'*,    if    very  high  or  very 
low,   seem  to    have    a  repressing  effect.     Thus,  as  a 
rule,  epidemics  ill  Egypt  and  Meso}>otauiia  declined 
during   the  height  of  the  very  hot  and  dry  summer.         j 
and    in    Kuro]M»  during  the  extreme  cold  of  winter. 
On   the  other  hand,  plague  on  mere  than  one  occa- 
sion  has  flourished    during  a    Russian    winter,  an" 
also,  as  in  Hong  Kong  recently,  during  the  heat  of   ** 
tropical  summer.     On  the  whole,  the  evidence  poiik^* 
to  moderate  temperatures    combined    with  a  certa*^ 
degree  of  dampness  as  l>eing  the  principal  atmospher-*- c 
eoi id i lions  favouring  epidemic  outbreaks. 

El*,;iti»n,  as  regards  sea-level,  does  not  directl  ^^  _ 
alhvt    1 1 1 •  -   general   distribution   of  the    disuse.    Ii^^, 
deed,  mountain  tribes,  probably  on  account  of  thci  ^^ 
poverty  and  squalor,  are  peculiarly  liable  to  epidemics*^ 
In    houses  the  ground  iloor  is  more  dangerous  thai 
the  upper  storeys. 

The   t.rf'usinn    of'   pf(ft/ne   epidemics   is   peculiar-*-*"^ 
and     in     many    respects    resembles    that    of  cholera. 
It     follows     trade     routes.        Sometimes     it     spread*  ^ 
rapidly     from     point    to    point  ;    more    generally   it 
creeps    slowly    from    one  •village    to    another,    from 
one  street   or  one  house  to  another.       Sometimes   it 
skip>  i  house,  a  village,  or  a  district,  to  appear  there 
later.      I'artieular  houses,  and  even  particular   floors 
of    houses  (liowson),   may  be  infected,  whilst  neigh- 
bouring  ones  are  free  from   the  disease.      Manifestly 
its    extension     depends     more     on     place    infection 
than   on   direct   transmission  from  person  to  person. 

Symptom*.  I  m'nltttt'u>a  pn-ioil.-  -Symptoms  of 
plague  begin  to  show  themselves  after  an  incubation 
period  of  from  two  to  eight  days.  It  is  said  that 
in  certain  very  rare  instances  the  incubation  period— 
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may  extend  to  as  much  as  fifteen  days.     It  is  also 
%aui  that  in  highly  malignant  epidemics  the  disease 
may   declare  itself  within  three  or  four  hours  from 
the  time  of  exposure  to  infection. 

Prodromal  stage. — In  a  certain,  but  small,  pro- 
portion of  cases  there  is  a  prodromal  stage,  charac- 
terised by  physical  and  mental  depression,  anorexia, 
aching  of  the  limbs,  feelings  of  chilliness,  giddiness, 
palpitations,  and  sometimes  dull  pains  in  the  groin 
at  the  seat  of  the  future  bubo. 

Stage  of  invasion. — Usually,  however,  the  disease 
sets  in  somewhat  suddenly  with  fever,  extreme  lassi- 
tude, frontal    or,    more   rarely,    occipital    headache, 
aching  of  the  limbs,  vertigo,  drowsiness  or  perhaps 
Wakefulness,   troubled    dreams.       Rigor   is   rarely   a 
Marked  feature ;  more  often  the  disease  is  heralded 
v"     unimportant   feelings   of    chilliness.      The    face 
quickly  acquires  a  peculiar  expression,  the  features 
k*iiig  drawn  and  haggard,  the  eyes  bloodshot,  sunken 
a,l*l  staring,  the  pupils  proliably  dilated  ;  sometimes 
th«»  fa^  wears  an  expression  of  fear  or  horror.     The 
P^t  ient,  when  he  can  walk,  drags  himself  about  in  a 
d*>-amy  sort  of   way,  or  he  staggers  like  a  drunken 
J^^n.    There  may  be  nausea  and   vomiting  ;  in  some 
"lHtances  there  is  diarrhoea. 

Stage  of  fever, — The  stage  of  invasion  may  last 
*°**  a  day  or    two   without    a    serious    rise    of    tcm- 
P^^ture  occurring.    Generally,  however,  it  is  of  much 
s**orter  duration  ;  or  it  may  be  .altogether  wanting, 
^^  disease  developing  abruptly  without  definite  rigor 
*>r  other  warning,  the  thermometer  rising  somewhat 
^Vidly  to  103°  or  104  \  or  even  to  107',  with  a  corre- 
sponding acceleration  of  pulse  and  respiration.    The 
^^  of  temperature  is  more  gradual  than  is  usual  in 
*uHlarial  fevers.     The  skin  is  now  dry  and  burning,  the 
**ce  in  bloated,  the  eyes  are  still  more  injected,  sunken 
a**d  fixed,  the  hearing  is  dulled.    The  tongue  is  swollen 
ar*d  covered   with  a  creamy  fur,   which  rapidly  dries 
***<!  becomes  brown  or  almost  black  :  sordes  form  on 
*he  teeth  and  about  the  lips  and  nostrils.     Thirst  is 
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intense,  prostration  extreme?,  the  patient  from  utter 
weakness  being  hardly  able  to  make  himself  heard. 
Sometimes    the    patient    becomes    delirious  ;     more         j 
generally  he  sinks  into  a  state  of  typhoid  stupor  and         ] 
prostration,  perhaps  picking  the  l>edclothes  or  trying 
to  catch  imaginary  objects.     The  delirium  is  some-  j 

times  wildly  furious,  sometimes  fatuous,   sometimes  j 

of  a  low  muttering  type.  Coma,  convulsions — some- 
times of  a  tetanic  character,  retention  of  urine, 
subsultus  tendinum,  and  other  nervous  phenomena 
may  occur.  Vomiting  is  in  certain  cases  very  fre- 
quent ;  some  are  constipated,  others  have  diarrhoea. 
The  spleen  and  liver  are  usually  both  enlarged. 
Urine  is  scanty,  but  rarely  contains  more  than  a  trace 
of  albumin.  The  pulse,  at  first  full  and  bounding.  1 
in  the  majority  of  cases  rapidly  loses  tone,  becoming  | 
small,  frequent,  fluttering,  dicrotic,  intermittent     ^n  ■ 

the  later  stages  the  heart  may  be  dilated,  the  tir*1 
sound  being  feeble  or  absent.  In  many  cases,  *" 
death  approaches,  there  may  be  some  cyanosis. 

St*iif.   of  Hthnit-i*. — In  from  al>out  two-thirds      t0 
nine-tenths  of  the  (rases,  some  time  between  the  ft  *"* 
few  hours  and  the  fifth  day,  generally  within  twea.  *^" 
four  hours,  the  characteristic  bubo  or  buboes  devcl^^T 
Usually  (in  70  per  cent.)  the  bubo  forms  in  the  gro» 
most  frequently  on   the  right  side,   affecting  one       ^r 
more  of  the  femoral  glands;  less  frequently  (*20  F=^^v 
cent.)   it   is  the  axillary  glands,  and  still  more  rarer^^, 
(10  per  cent.),  and  most  commonly  in  children,  it  ist^^^j 
glands  at  the  angle  of  tins  lower  jaw  that  are  affecte-^jj, 
The  buboes  are   usually  single;  in  about  one-eigh^^L 
of  the  cases,  however,  they  form  simultaneously  c^^g 
both    sides    of   the    body.     Very   rarely    are    hubo< 
formed  in  the  popliteal  or  in  the  epitrochlear  elbo* 
glands,   or  in   those  at  the  root  of  the  neck.     Occr  ^^.c 
sionally  buboes  occur  simultaneously  in  different  part^^* 
of  the  body. 

The  buboes   vary   considerably  in  size.      In  som 
instances  they  are  no  larger  than  a  walnut;  in  other" 
they  attain  the  size  of  a  goose's  egg.     Pain  is  ofte2 


Symptoms.  247 

very  severe  ;  on  the  other  hand,  it  is  sometimes  hardly 
complained  of.  Besides  the  enlargement  of  the  gland, 
there  is  in  most  instances  distinct  infiltration  of  the 
surrounding  connective  tissue. 

In  a  very  small  proportion  of  cases  what  are 
usually  described  as  carbuncles,  but  which  are  in 
wality  small  patches  of  moist  gangrenous  akin  that 
nifty  gradually  involve  a  large  area  (Lowson),  develop 
on  different  parts  of  the  integument.  These  occur 
either  in  the  early  stage  or  late  in  the  disease.  Some- 
times they  slough  and  lead  to  extensive  gangrene. 

In  favourable    cases,    sooner   or   later,    after   or 
without  the  appearance  of  the  bubo,  the  constitutional 
tyinptoms  abate  with  the  setting  in  of  a  profuse  per- 
foration.    The   tongue  now  begins  to  moisten,  the 
pulse-rate   and    temperature   to   fall,    and    the   mild 
delirium,  if  it  has  been  present,  to  abate.     The  bubo, 
however,  continues  to  enlarge  and  to  soften.     After  a 
few  days,  if  not  incised,  it  bursts  and  discharges  pus 
fciul    sloughs — sometimes  very   ill  smelling.      In  rare 
^stances  suppuration  is  delayed  for  weeks  ;  whilst  in 
Hr>methe  bubo  subsides  after  a  few  weeks,  or  perhaps 
Months,  without  having  broken  down.     Convalescence, 
when  it  occurs,  sets  in  some  time  between  the  sixth 
ai*d  tenth   day,  although   it   may   be   delayed   for  a 
">rtnight    or    three  weeks.       Occasionally  a  pyemic 
c°Dflition,  with  boils,  abscesses,  cellulitis,  parotitis,  or 
8ec<>ndary  adenitis,  succeeds  the  primary  fever.     The 
8°rBs  left  by  the  buboes  and  abscesses  of  plague  are 
°xtremely  indolent,  and  may  take  months  to  heal. 
flttmorrhages  of  different   kinds  are  not  an    un- 
s,,al  feature  in  plague.     Ecchymotic  effusions  of  a 
PUrplish  or  dull  red  tint,  and  varying  in  size  from 
hemp-seed   to    spots  half  an   inch  in  diameter,  are 
^y  often  found  scattered  in  greater  or  less  profusion 
Vf^  the  skin,  especially,  according    to    Lowson,  on 
1.  Posed  parts  of  the  body  and  at   the  sites  of  insect 
1  l*«?s  or  of    wounds.      Larger    patches    of    cutaneous 
rji^Hiorrhagic    effusion    do    occur,   but   they   are   rare. 
**^re  may  be  bleeding  from  the  nose,  mouth,  lungs, 
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stomach,  bowel,  or  kidneys.  Haemorrhages  occur  wit-li 
marked  frequency  in  certain  epidemics  ;  they  a.re 
regarded  as  evidence  of  great  malignity.  Especially 
malignant  are  those  epidemics  in  which  haemoptysis, 
or  pneumonia,  is  a  common  occurrence. 

Abortion  almost  invariably  occurs  in  pregnant 
women  ;  the  foetus  sometimes  shows  signs  of  the 
disease. 

Dfafh  may  take  place  at  any  time  in  the  cours* 
of  plague.  Usually  it  occurs  l>etween  the  third  and 
fifth  day,  with  symptoms  of  profound  adynamic, 
heart  failure,  or  perhaps  from  convulsions,  from  com** 
ftom  internal  hemorrhage,  or  later,  from  exhaustion 
eon  sequent  upon  prolonged  fever  or  suppuration,  o* 
from  secondary  haemorrhages. 

c  )n  the  other   hand,  in  a  certain   proportion  o* 
eases   convalescence   sets   in   and    proceeds   more  *>T 
less  rapidly.     Generally  it  is  a  tedious  affair,  beif# 
prolonged    by    suppuration,    sloughing,    and    siimli* T 
complications. 

The  foregoing  description  applies  more  caperis!!^* 
to  the  ordinary  buhonir  (as  it  is  called)  type  of  th 
disease.  Of  late,  certain  forms  of  plague  hav^^ 
received  individual  recognition  in  consequence  o^^ 
their  extreme  virulence  and,  in  the  case  of  one  C^^ 
these  forms,  of  its  high  degree  of  communicability^^ 
These  forms  are  called  respectively  wplicmnir   anu^ 

Ncptii'ii'inii*  plague,  sometimes  called  pestle 
feulermi*.  -  In  this  type  there  is  no  special  enlarge- 
ment of  the  lymphatic  glands  apparent  during  life, 
although  after  death  the  glands  throughout  the  body 
are  found  to  be  somewhat  enlarged  and  congested. 
The  high  degree  of  virulence  and  rapid  course  of  the 
disease  depend  on  the  entry  of  large  numbers  of  the 
bacilli  into  the  blood,  where  they  can  be  readily 
found  during  life.  The  patient  is  prostrated  from 
the  outset,  he  is  pale  and  apathetic;  then*  is  no,  or 
very  little,  febrile  reaction  (K)0:).  Great  weakness, 
delirium,  picking  of  the  l>edclothcs,  stujKir,  aid  coma, 
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*tid  in  death  on  1  he  first,  second,  or  third  day.     Fre- 
quently in  these  cases  there  are  haemorrhages. 

Paenmonic    plague. — This     type      of     the 

toaeaae,    which    was    carefully   studied    by    Childe, 

Va  especially  dangerous  as  well  as  deadly :  dangerous 

Wause  of  the  multitude  of  bacilli  which  are  scattered 

•bout  in  the  patient's  expectoration,  and  because  the 

clinical  symptoms  are  unlike  those  of  typical  plague, 

*nd  are  apt  to  be  mistaken  for  some  ordinary  form 

°f  lung  disease.     The  illness  commences  with  rigor, 

toaUise,  intense   headache,  vomiting,  general  pains, 

fever,  and  intense  prostration.   Cough  and  dyspnoea  set 

^  accompanied  by   a   profuse    watery,    blood-tinged 

tyutura.     The  sputum  is  not  viscid  and  rusty,  as  in 

Minary  pneumonia.     Moist  rales  are  audible  at  the 

ta*s  of  the  lungs,  the  breathing   becomes    hurried, 

ptlitr  symptoms  rapidly  Income  worse,  delirium  sets 

"1,  and  the  jwttient  dies  on  the  fourth  or  fifth  day. 

This  is  the  most  fatal,  and  is  said   to  be   the  most 

infectious,  form  of  plague. 

Abortive*  or  larval  plague  (pestis  uni- 
tarian*)*— Certain  epidemics  are'  distinguished  by 
the  larger  proportion  of  mild  cases.  In  such,  buboes 
form  and  suppurate  or  resolve,  the  associated  consti- 
tutional symptoms  being  comparatively  mild,  or 
perhaps  altogether  wanting.  In  every  epidemic  there 
may  l>e  cases  in  which  the  patient  is  able  to  be  about, 
having  little,  if  any,  fever,  and  apparently  being  little 
inconvenienced  by  the  disease.  Such  cases,  however, 
may  collapse  suddenly. 

The  occurrence  of  epidemics  of  bul»o  with  little 
or  no  constitutional  symptoms,  which  precede  and 
follow  true  plague,  has  already  l>een  alluded  to 
« p.  *J37).  These  cases  are  of  great  importance  in 
their  bearing  on  the  spread  and  prevention  of  the 
graver  disease. 

Relapses,  though  rare,  do  occur,  and  are  dan- 
gerous. 

JIortality.-The  case  mortality  varies  in  different 
epidemic*     It  is  usually  greatest  at  the  \>egu\YV\\\^ 
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the  late  Hong  Kong  epidemic,  - 
among  the  indifferently  fed,  ovei 
and  almost  unnursed  Chinese  ai 
cent.,  it  was  only  77  per  cent,  i 
60  per  cent,  among  the  Japanese 
among    the    Europeans;   a  gra 
correspondence  with   the  aocial 
ditions  of  these  different  nationalit 


After  death  from  plague  the  nr 
presents  very  frequently  numerous 
or  patches.    The  number  and  est 
apparently,  in  different  epidemics, 
the  Hong  Kong  epidemic  of  1894  (L 
few  and  trifling,  having  their  otigi 
principally  in  insect  bites.     In  oui 
cording  to  their  historians,  the  cutam 
have  been  both  extensive  and  nura 
name  Black  Death  formerly  applied 
Hie  characteristic  buboes  are  gen 
occasionally  there  are  also  fortmei 
abscesses.     Rigor  mortis  is  usually 
times  post-mortem  muscular  contract] 
cholera,  take  place.     Pn*t-*» — *- 
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^min  sections ;  occasionally  there  may  be  considerable 
extravasations  of  blood  into  the  substance  of  the 
V*a\n  (mesocephalon  and  medulla  oblongata). 

Ecchymoses  are  common  in  all  serous  surfaces ; 
the  contents  of  the  different  serous  cavities  may  be 
•wiguineous.  Extensive  haemorrhages  are  occasionally 
found  in  the  peritoneum,  mediastinum,  trachea,  lx>wel, 
pelvis  of  kidney,  ureter,  bladder,  or  in  the  pleural 
cwities.  The  lung  frequently  shows  evidences  of 
bronchitis  and  hypostatic  pneumonia;  sometimes 
tatnorrbagic  infarcts  and  abscesses  are  found.  The 
"gbt  side  of  the  heart  and  great  veins  are  usually 
distended  with  feebly  coagulated  or  fluid  blood. 

The  liver  is  congested  and  swollen,  and  its  cells 
^degenerated.  The  spleen  is  enlarged  to  two  or 
"irtv  times  its  normal  size.  The  mucosa  of  the  ali- 
^ntary  canal  as  a  whole  is  congested,  showing  here 
*wl  there  punctate  ecchymotic  effusions  and,  occa- 
sionally, lueraorrhagic  erosions,  and  even — especially 
afcoat  the  ileo  caxral  valve  —ulcerations. 

Similarly  the  kidneys  are  congested,  and  may 
exhibit  ecchymoses,  l>oth  on  the  surface  and  in  the 
1*1  vis.  The  perirenal  connective  tissue  also  may  be 
congested  and  infiltrated.  The  ureters  and  the  mucous 
surface  of  the  bladder  are  often  found  to  be  sprinkled 
with  ecchymoses,  in  which  cases  the  contained  urine 
is  generally  bloody. 

Evidence  is  invariably  discoverable  of  serious 
implication  of  the  lymphatic  system.  One,  two,  or 
many  of  the  lymphatic  glands  are  inflamed  and 
swollen.  Both  in  and  around  the  glands  there  is 
much  exudation  with  hemorrhagic  effusion,  hyper- 
plasia of  the  gland  cells,  and  an  enormous  multipli- 
cation of  bacteria.  The  glands  of  the  groin,  of  the 
armpit,  and  of  the  neck  are  particularly  affected.  On 
dissection,  the  superficial  buboes  are  very  often  found 
to  be  connected  with  extensive,  deep-seated  adenitis 
extending  either  through  the  crural  ring  or  down  the 
neck,  and  involving  the  pelvic,  the  abdominal,  or  the 
mediastinal  glands  as  the  case  may  be.     Section  oi 
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*ta\act he-like  growths  of  bacilli    will  form.     When 
disturbed,   the  stalactite  growths  break  off  and  fall 
in  snow-like  flakes  to  the  bottom  of  the  vessel.     No 
other  known  bacillus  behaves  in  this  way. 

Prophylaxis.— The  prophylaxis  of  plague,  as  of 
other  infectious  diseases,  has  to  be  considered  from 
the  standpoint  of  the  community  and  from  that  of 
the  individual  As  regards  the  former,  it  includes 
Ufeuurea  for  preventing  the  introduction  of  the 
vinu,  of  staying  its  spread  if  introduced,  and  for 
■wiring  its  destruction. 

Quarantine. — All  systems  of  land  or  sea  quaran- 
tine directed  against  plague  should  take  cognisance 
°f  the  facts  that  the  incubation  period  of  the  disease 
toty  extend   to  eight   days,  and  that  plague  affects 
certain  of  the  lower  animals  as  well  as  man.     Seven 
days    is   the    minimum    ]>eriod    that   should    elapse 
between    the    time   of    departure    from    an    infected 
place,  lietween  the  date  of  the  last  death,  or  lietween 
the  arrival  of  a  ship  or  batch  of  travellers  with  cases 
of  plague  in  progi-ess  among  them,  and  free  pratique. 
Moreover,   as    Kitasato  has   shown  that  the  speeiiic 
bacillus    (tersists   in   the   bodies   of   those  who  have 
recovered  from  plague  for  at  least  three  weeks  from 
the    cessation    of   the   active    disease,    convalescents 
should    l*e    isolated  for    a    month    before    they    art* 
allowed  to  mingle  with  an  uninfected  community. 

Although  Kitasato  has  stated  that  the  plague 
liacillus  |>erishes  in  four  days  when  dried  on  cover- 
classes  and  protected  from  sunlight,  and  in  from 
three  to  four  hours  when  exposed  to  sunlight,  ex- 
j»erience  lias  shown  that  under  certain  conditions,  as 
yet  unknown,  it  will  survive  outside  the  body  for  a 
very  much  longer  period.  There  is  a  considerable 
mass  of  evidence  tending  to  show  that  clothes,  skins, 
textile  fabrics,  and  other  similar  materials  may 
preserve  the  virus  in  an  active  state  for  several 
months.  Such  articles,  therefore,  coming  from  an 
infected  district,  more  especially  if  there  is  any 
suspicion    that   they  have  been  soiled  by,   or   \\o.v<! 
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been   in    proximity   to,    plague   patients,    shou 
destroyed  or  thoroughly  disinfected. 

In  ships  coming  from  an  infected  port  the 
mice,  and  such  like  vermin  should  be  dest 
thrown  overboard  and  sunk  before  harlx 
entered.  The  generation  of  sulphurous  aci 
under  pressure  has  been  found  useful  foi 
purpose. 

Kitasato  found  that  bouillon  cultures  o 
bacillus  were  killed  in  half  an  hour  by  a  tempe 
of  SO3  Cent.,  and  in  a  few  minutes  by  steam  a 
Cent.  Growth  of  the  bacillus  did  not  occ 
cultures  after  exposure  for  one  hour  to  a  1  pei 
solution  of  carbolic  acid.  The  bacilli  are  also 
by  a  three  hours'  exposure  to  milk  of  lime. 
facts  serve  as  a  guide  to  suitable  disinfectai 
which  the  best  and  most  practicable  are  steam 
1,000  corrosive  sublimate  in  carbol -sulphuric 
lvsnl,  chloride  of  lime  in  1  per  cent,  solutioi: 
earbolic  acid  in  5  per  cent,  solution. 

In  the  event  of  plague  breaking  out  in  i 
munity,  so  soon  as  the  disease  is  recognised  mc 
should  be  taken  to  prevent  the  inhabitants  1 
the  locality,  and  thus  spreading  the  disease  t< 
localities.  There  is  little  danger  of  this  un 
inhabitants  become  alarmed  by  a  rapid  exten 
the  disease.  Provided  it  be  feasible,  as  in  tl 
of  small  villages,  a  double  military  cordon  n 
drawn  around  the  implicated  district,  and  the  st 
isolation  maintained.  If  possible,  after  the  ] 
has  been  isolated  in  a  special  hospital,  the 
should  be  evacuated  for  a  month,  the  iuhal 
being  accommodated  in  temporary  huts  close  bv 
the  houses  which  the  patients  have  occupie 
those  in  their  neighbourhood  should  be  disin 
The  safest  and  most  thorough  form  of  disinfeetic 
tire,  and  in  the  ease  of  an  isolated  village  ] 
destruction  of  the  infected  houses  by  tire  is  the 
method  of  stamping  out  the  infection.  The  ■ 
and  bedding  of  all  patients  should  be  burned, 
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dead,  with  as  little  delay  as  possible,  should  be 
buried  in  deep  graves  or  cremated.  Isolated  obser- 
vation camps  should  be  organised,  in  which  "  sus- 
pects" and  "contacts"  may  be  segregated  for  a 
time  equal  at  least  to  the  incubation  period  of  the 
disease.  Rats  and  mice  should  be  poisoned  or  other- 
wise destroyed,  and  their  bodies  burned.  Besides 
such  special  measures,  general  sanitation  should  be 
•crupulously  carried  out.  The  diffusion  of  plague  by 
nulwajs  must  be  carefully  guarded  against. 

In  the  event  of  an  outbreak  in  a  town,  it  must 
'#  lx>rne  in  mind — first,  that   there  is  an    intimate 
connection  between  rat  plague  and  human  plague; 
•txmd,  that  rat  plague  is  conveyed  to  human  beings, 
a*i<l,  once    established    in    human     beings,   is   com- 
municable to  others  and  to  rats  by  means    of   tin; 
px lwctor.it km,    by    the   discharges   from    the    bowels 
ar'd  by   the     urine,    and     by    discharges    from     the 
"Ubot's   or    glandular  swellings;    and    third,    that   a 
Hague    in   rats   usually    precedes    plague    in    human 
'**in#$.      It     is    as     important    to    know     in     what 
**ous«»s,  areas,  and   quarters  of  the  town  the  rats  are 
l**fccted  as  it  is  to  know  in  which  of  these  are  plague 
Patients.      In  addition,  therefore,  to  prompt   notifica- 
tion of  plague  patients,  a  system  is  required  to  obtain 
1>ifonnatkui  as  to  plague  rats.       It  is  not  sufficient  to 
carry  on  a  general  campaign  against  rats,  and  to  burn 
*H  rats  collected  which  have  been  poisoned  or  caught 
ll*   tra|w,    but    it    is    necessary    to     examine    daily 
■mcteriologically  every  rat  so  destroyed,  in   order  to 
ffct«*rniine    whether  it  is  healthy   or  infected,  and  so 
'liffeientiate  the  healthy  parts  of  the   town  from  the 
infected.      A   ticket  on   the   rat,   giving  the   address 
from  which   it   was   brought,  locates   the   street    and 
house,  and  permits  of  action  l>eiiig  taken  at  once.      A 
house  in  which  a   plague   rat   is   found    is   a  plaguc- 
toferted    house,  and    if   plague   among    the  inmates  is 
t(>  be  prevented,   the  necessary  preventive  measures 
*lioul<|  he  taken  at   once.      These   are   the   evacuation 
°f    the     house     until    it    has    been    disinfected    and 
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that  in  many  epidemics  they  have  been  attacked 
weeks  liefore  the  disease  has  shown  itself  in  man, 
that  their  habits  bring  them  into  intimate  association 
^ith  man,  there  can  be  little  doubt  that  these 
TOdents  play  a  very  important  part  in  the  diffusion 
rf  the  introduced  virus.  This  being  the  case, 
tt  is  reasonable  to  believe  that  if  the  rats  were 
destroyed  the  risk  from  the  introduction  of  a  case  of 
plague,  whether  by  man,  rat,  or  fomites,  would  bo 
**J  much  reduced  in  any  community  in  which  this 
■tettare  had  been  earned  out.  The  responsible 
authorities  of  all  towns  and  villages  in  active 
*>tomunication  with  plague  centres  should,  in 
**ticipation  of  the  possible  advent  of  the  infection, 
J*  to  the  destruction  of  all  rats  in  their  districts, 
to  addition  to  instituting  the  ordinary  measures  for 
Wing  with  overcrowding,  food  and  water  supply, 
domestic  and  municipal  cleanliness.  The  destruction 
of  rate  is  a  cheap  measure  in  comparison  with  those 
adopted  in  India  and  elsewhere,  and  which  have  so 
signally  failed  to  arrest  epidemic  plague.  The 
campaign  iigainst  rats  is  usually  carried  on  by  the 
ftoployment  of  rat-traps  and  rat-catchers,  and  the  lay- 
uig  down,  under  precautionary  conditions,  of  poisons 
ffch  as  arsenic  and  phosphorus.  As  no  one  method 
18  satisfactory,  it  is  usual  to  employ  several  at  the 
aanae  time.  The  pumping  of  S0.2gas  under  pressure  is 
ttfef'il  for  ships  full  of  cargo  and  for  warehouses  with 
8°°d8  in  them.  As  long  as  the  sulphurous  acid  gas  is 
dry,  and  is  not  used  on  damp  articles,  no  damage 
18  done  to  merchandise.  Care  has,  however,  to 
k  taken  with  damp  things,  as  they  may  get  slightly 
di«eoloured. 

Attempts  have  been  made  to  set  up  an  epidemic 
am°t*g  the  rats  which  should  not  be  communicable  to 
JBan.  For  fchjg  purpose  the  couco-baoilltis  discovered 
.  Danysz  was  recommended  by  him.  But  the 
m*tho<l  employed  of  inoculating  a  few  rats  with  this 
^co-bacillus  and  then  allowing  them  to  escape,  v*\\\\ 
1,16  hope  that   when  they   sickened    they  wouV\  W 
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eaten  by  other  rats,  which  would  in  their  torn  b& 
taken  ill,  and  an  epidemic  be  thus  set  up,  has  not; 
been  successful.      Experiments  on  these  lines  have 
failed.  The  Danysz  bacillus  was,  however,  found  to  be 
useful  in  Cape  Town  for  the  destruction  of  rats  when 
a    system    introduced    by    Professor    Simpson  was 
adopted,  and  bread  soaked  in  the  cultures  was  dis- 
tributed and  laid  down  in  the  same  way  as  is  usually 
done  with  biscuits  on  which  rat  poison  is  spread    By 
distributing  thousands  of  doses  an  excellent  result 
was  obtained,  and  rats  which  were  examined  in  the 
localities  where  the  Danysz  bacillus  had  been  used  in 
this  way  were  found  to  have  died  from  the  disease 
induced    by    the    cocco-bacillus.       Rats    which  hid 
migrated  were  also  found  to  have  died   of  the  same 
cause  in   other  localities  than  those   in    which   the 
cultures    were     used.     An  important   point  in  the 
success  attending  these  operations  was  found  by  Dr. 
It.  W.  Dodgson  to  be  the  raising  and  maintenance 
of  the  virulence  of  the  cultures.     Those  sent  out  from 
Pasteur's  laboratory  after  a  fortnight's  voyage  were 
found  to  be  useless,  and  consequently  required  to  be 
raised    to  a  virulent  state  by  a  series  of  passages 
through  healthy  rats. 

Personal  prophylaxis.— As  regards  the  indi- 
vidual, all  unnecessary  visits  either  to  plague  patients 
or  to  plague  neighbourhoods  should  be  avoided  and, 
if  possible,  prevented.  The  attendants  on  the  sick 
ought  especially  to  take  care  that  the  ventilation  of 
the  sick-room  is  thorough,  that  cubic  space  is  abun- 
dant, and  that  the  utmost  cleanliness  is  practised. 
Nurses  must  not  hang  over  patients  unnecessarily  J 
they  must  also  be  careful  to  seal  up  and  cover  any 
wounds,  no  matter  how  trifling,  they  may  have  on 
their  hands  ;  they  must  go  into  the  open  air  frequently* 
and  not  remain  in  the  wards  too  many  hours  a*  * 
stretch ;  they  must  employ  disinfectants  freely  °n 
themselves  and  on  the  excreta  of  their  patients, 
and  use  a  disinfectant  mouth-wash  from  time  t0 
time ;  they  must  be  careful  to  wash  hands  and  fa<* 
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before  eating,  and  they  must  never  partake  of  food 
or  drink  in  the  ward  or  sick-room.       By  carefully 
observing  these  common-sense  precautions,  the   risk 
in  nursing  plague  patients   is   very   much   reduced, 
*nd  is  certainly  very  much  less  than  that  attending 
the  nursing  of  cases  of  typhus  exanthematicus.     To 
obviate  risk  from  wounds  and  to  prevent  the  access 
of  fleas  and  similar  suctorial  insects,  those  engaged 
on  plague  duties  should  wear  boots  and  have  the  legs 
protected  by  trousers  tied  tightly  round  the  ankles, 
or,  better,  by  putties.     Leather  gloves  are  advisable 
if  there  is  much  handling  of  furniture  or  of  anything 
Kkely  to  abrade  the  skin.      Hospital  work  is  only 
dangerous  when  patients  are  allowed  to  lie  in  their 
mfected  clothing,  when  disinfectants  are  not  properly 
°*ed,  and  when  attendants  are  careless,  stupid,   or 
f^h,  or  when  the  hospitals  are    by  their  construc- 
tion ill  adapted  for  plague  cases  in   the  matter  of 
'igbt  and  ventilation,  and  a    number  of  pneumonic 
oases  are  crowded  into  a  single  ward. 

HaflTkine's  inoculations.— During  the  Bom 
b*y  epidemic  Haffkine  introduced  a  system  of  pro- 
phylactic inoculation  which,  apparently,  is  of  real 
'*lue,  both  in  reducing  the  number  attacked  with 
>lague  to  the  extent  of  from  77  to  85  per  cent,  and, 
lko,  of  diminishing  the  mortality  in  those  attacked 
*J  80  per  cen^  A  description  of  Haffkine's  methods 
*ill  be  found  in  the  Brit.  Med.  Journ.  of  June  12th, 
^97.  It  consists  essentially  in  the  subcutaneous 
ejection  of  cultures  of  plague  bacilli  killed  by  heat. 
^he  reaction  is  at  times  severe,  but,  until  quite  re- 
entry, no  grave  accident  had  occurred.  The  figures 
*fe  not  so  favourable  for  Mauritius,  where  inocula- 
tions reduced  the  plague  incidenco  to  the  extent  of 
*;)  per  cent,  only,  and  the  mortality  in  those  inocu- 
'fcted  to  :V20  per  cent.  The  Indian  Plague  Com- 
mission rej>orts  in  favour  of  these  inoculations,  but 
^inarks  that  the  vaccine  requires  more  accurate 
fandardising  and  more  accurate  dosage  to  secure 
the  best  results.  Recently  an  accident  in  the 
k2 
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Punjab,  in  which  some  twenty  persons  lost  their 
lives  owing  to  contamination  of  the  prophylactic 
fluid,  shows  that  the  preparation  requires  to  be  under* 
much  more  skilful  and  scientific  hands  than  is  at  pre- 
sent the  case  in  India.  Not  only  does  the  prophylactics 
need  great  care  in  its  preparation,  but  its  storage 
in  hermetically  sealed  bottles  should  be  insisted  upon., 
and  every  bottle  ought  to  be  tested  before  use. 

Lnstig's  injections. — Lustigand  Galeottihave 
introduced  a  method  of  preventive  inoculation  which 
apparently  obviates  many  of  the  drawbacks  of  Haff 
kine's.      They   dissolve   agar-agar   plate   cultures   of 
Bacillus  pestis  in  1  per  cent,  solution  of  caustic  potash, 
precipitate  the  nucleo-proteids  so  dissolved  by  weak 
acetic  or   hydrochloric   acid,  collect    the  precipitate, 
wash  and  dry  it  in  vacuo.     This  substance,  appar- 
ently, can  be  kept  for  an  indefinite  time.  The  dose  for 
a    man    is  about    3    mg.      Before   injecting  it  sub- 
cutaneously,  it  is  dissolved  in  a  convenient  quantity 
of  0  5   per  cent,  solution  of  carbonate  of  soda.    Its 
injection  is  followed  by   marked  local    and  general 
reaction,  and  in   the  case  of  the  lower  animals  by  at 
least  temporary  immunity  from  plague. 

Treatment.— Hitherto  the  treatment  of  plagoe 
has  been  mainly  symptomatic.  In  attempting  to 
relieve  symptoms  the  asthenic  tendencies  of  the 
disease  must  ever  be  borne  in  mind,  and  depressant 
remedies  of  all  kinds  cai-efully  avoided." 

During  the  earlier  stages,  when  headache  a*" 
perhaps  high  fever  are  urgent,  much  relief  may  ** 
obtained  from  ice-bags  to  the  head  and  neck.  ** 
it  l>e  deemed  advisable  to  attempt  to  lower  tem- 
perature, sponging  of  the  body  every  hour  with  warn1 
water  is  a  much  safer  measure  than  the  employment 
of  such  antipyretics  as  antipyrin  and  similar  drug** 
Vomiting,  according  to  Lowson,  is  usually  relieved  by 
a  full  dose  of  calomel  followed  by  a  saline.  If  th* 
docs  not  succeed,  or  if  diarrhoea  be  present,  he  recom- 
mends ice  pills  and  an  effervescing  mixture  cental11" 
ing  morphia   and    hydrocyanic   acid.       Sinapisms  to 
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tfoe  epigastrium   are   also   useful.     Later,  when   the 
pulse  begins  to  fail,  the  same  authority  recommends 
strychnia,  with  or  without  carbonate  of  ammonia,  in 
preference  to  digitalis  or   strophanthus.     Strychnia, 
toe  gays,  should   be    used    as    a  routine   treatment, 
and  commenced   early  in   the  disease.     In  collapse, 
stimulants  of  various  kinds,  including  strong  ammonia 
to  the  nostrils  and  ether  hypodermically,  are  indicated ; 
they  sometimes   succeed    in   resuscitating  a  sinking 
patient    Given  with  judgment,  Lowson  found  that 
morphia  was  by  far  the  best  hypnotic.     At  the  com- 
mencement one-eighth  to  half  a  grain  hypodermically 
relieves  suffering  and  procures  sleep  ;  later,  one-eighth 
°f  a  grain  suffices.      Hyoscine  (one  two-hundredth 
to  one  seventy-fifth  grain)  or  chloral  (twenty  grains) 
and  bromide   of    potassium    (thirty   grains)   are    of 
service  for  the  same  purpose.     Diarrhoea,  if  urgent, 
18  best  treated  by  intestinal  antiseptics,  as  salol   in 
10-£rain  doses  every  four  hours.     The  buboes  in  the 
ear'y  stage    may    be   treated    with   applications    of 
glycerine  and  belladonna.     Should  they  become  rod 
*nd  inflamed,  they  must  be  poulticed,  and,  on  soften- 
*ng  occurring,   incised    and  dressed    with    iodoform. 
Jndolent  bubonic  swellings  should  be    treated    with 
'odine  liniment.     Feeding  and  stimulation  are  to  be 
^ducted  on  ordinary  principles. 

Serum  therapy.— Yersin,  Calmette,  and  Borrel 

wive  shown    that    intravenous,   intraperitoneal,    and 

subcutaneous  injections  of  gelatine  cultures  of  plague 

bacillus  mixed  with  a  little  bouillon  and  heated  for 

one  hour  to  58'  Cent.,  if  employed  in  doses  just  short 

of  producing  a  fatal  issue,  and  repeated  three  or  four 

times   at    intervals   of   fifteen    days,    render    rabbits 

immune  to  the  plague  bacillus.     The  heating  kills  the 

bacillus,  but  does  not  destroy  its  toxins,  which  at  first 

give  rise  to  a  very  smart  but,  with  each  repetition 

of  the  injection,  diminishing  reaction.     They  further 

found    that    the  serum  of    an  immunised  animal,  if 

injected  into  an  unprotected  rabbit,  exercised  l>oth  an 

immunising  and  a  therapeu  tic  influence.     An  UTvpvo- 
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man.  Of  twenty -six  cases  of  plague  in  China  treat 
with  Yersin's antipest  serum,  twenty-four  are  report 
to  have  recovered.  Further  experience  in  Ind 
Hong  Kong,  and  elsewhere  has  not  confirmed  the 
hrilliant  results,  the  serum  treatment  of  plague  the 
having  so  far  proved  a  failure. 
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CHAPTER     XVI. 

TYPHOID    FEVER     IN    THE    TROPICS,    AND     TYPHO- 
MALARIAL    FEVER. 

TYPHOID        FEVER. 

Thk  existence  of  typhoid  fever  in   the  tropics   was 

for  long  not  only  ignored  but  actually  denied,  even 

by  physicians  and  pathologists  of  repute.     Formerly, 

the  idea  of  malaria  so  dominated  all  views  of  tropical 

fevers  that  nearly  every  case  of  pyrexia,  other  than 

those  of  the   most  ephemeral  description,  or  those 

associated  with   the  exanthemata,  or  with    manifest 

inflammation,   was   relegated   to   this   cause.     When 

ulceration  of  the  ileum  was  encountered  post-mortem, 

the  intestinal  lesion  was  regarded,  not  as  the  specific 

lesion  of   the   fever,  but    merely   as  a   complication. 

More  correct  views  prevail  at  the   present  day,  and 

typhoid  now  ranks  not  only  as  a  common  disease  in 

the  tropics,  but,  to  the  European  there,  as  one  of  the 

toost  commonly  fatal.     Little  is  known  about  typhoid 

^  a  disease  of  natives;    Rogers  {Indian  Med.  Gaz., 

January,  1902)  has  recently  shown  that  in   Calcutta, 

at  all  events,  it  is  by  no  means  uncommon  among  all 

Masses  of  them.    As  a  disease  of  Europeans  it  is  only 

too  familiar  to  the  army  surgeon  in  India  and  to  the 

<-'ivil  practitioner  in  most,  if  not  in  all,  parts  of  the 

tropical  world. 

Typhoid  fever  is,  one  might  almost  say,  alarmingly 
prevalent  among  young  soldiers  and  civilians  in  the 
East.  It  is  very  common  among  them  during  the  first 
two  or  three  years  after  their  arrival.  Fortunately, 
the  liability  decreases  with  length  ot  residence.  Ap- 
parently a  sort  of  acclimatisation,  or  rather  habitua- 
tion, to  the  poison  is  established  with  time,  just  as 
tends  to  lx»  the  case  with  other  organic  poisons.  It  is 
not  unlikely  that  the  relative  exemption — if  such  there 
be — of  the  native  racos  in  owing  to  a  like  i\\\\\A\\\\\*\\Y^ 
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Typhoid  ifl  common  also  in  Cochin  China, 
.  H*  the  Malay  country,  in  Mauritius,  in  Africa; 
^  French  have  had  large  experience  of  it  in  Algeria 
JJ^^l  their  West  African  possessions ;  the  British  have 
j^d  similar  experience  in  South  Africa.  It  is  also 
0|*nd  in  the  West  Indies ;  in  Nigeria  even  ;  in  fact, 
***erever  it  has  been  properly  looked  for. 

It  would  appear  not  only  that  is  typhoid  a  com- 
mon disease  among  Europeans  in  the  tropics,  but  that 
^      is    also  a  very  virulent  one,   with   a  death-rate 
-g^ice   as   heavy  as   the  death-rate  of  typhoid    in 
^^gland.       According  to  my  experience  in   China, 
5**>t  only  is  the  tropical  form  grave  from  the  outset, 
**at  it  is  extremely  liable  to  relapse.      In   England 
^Vie  death-rate  is  put  down   at  about  one   in  eight 
Attacked  ;  but  in  India  the  elaborate  and  carefully- 
prepared  statistics  show  a  death-rate  of  rather  over 
^*ne  in    three.      What  with   its   frequency   and    its 
^*igh  rate  of  mortality,  typhoid  in  India  kills  more 
European  soldiers  than  does  cholera. 

Not  only  does  typhoid  exhibit  increased  virulence, 
Vut  experience  has  shown  that  as  against  it  those  sani- 
tary safeguards  which  are  found  to  be  practically 
sufficient  in  England  are  by  no  means  so  effective  in 
India.  It  would  also  appear  that  soldiers  on  the  march 
contract  the  disease  in  passing  through  uninhabited 
country,  in  spite  of  the  fact  that  the  camp  may  be 
pitched  in  spots  which,  presumably,  have  never  been 
occupied  by  man  before,  and  although  the  men  may 
have  drunk  only  of  water  from  springs  and  streams 
that  were  beyond  suspicion  of  ffecal  contamination. 
Similar  testimony  comes  from  Australia,  where 
typhoid  has  occurred  in  the  back  country  in  lonely 
spots  hundreds  of  miles  from  fixed  human  habita- 
tions. From  these  data  the  inference  is  suggested 
that  E berth '8  bacillus,  under  certain  conditions  of 
noil  and  temperature,  may  exist  as  a  pure  yet  virulent 
saprophyte,  for  which  an  occasional  passage  through 
the  human  l>ody  is  by  no  means  necessary. 

Antityphoid  inoculation. — Having  oWtnA 
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that  injection  into  the  subcutaneous  tissues  of  the 
human  subject  of  dead  cultures  of  Bacillus  typhoon 
conferred  on  the  blood  of  the  individual  experimented 
on  the  power  of  agglutinating-  and  sedimenting  living 
cultures  of  the  bacillus,  Professor  Wright,  in  tie  hope 
that  in  this  circumstance  he  had  grounds  for  conclud- 
ing that  protection  against  typhoid  might  be  conferred 
by  some  system  of  arti6cial  immunisation,  devised  such 
a  system,  and  has  practised  it  on  a  scale  sufficiently 
extensive  to  warrant  some  conclusions. 

During  the  Maidstone  epidemic  of  typhoid  in  189i, 
of  200  individuals,  the  subjects  of  special  observation, 
95  were  inoculated,  105  were  not  inoculated.    None  of 
the  former  contracted  typhoid,  whereas  19  of  the  latter 
were  attacked.    Encouraged  by  these  results,  Professor 
AV right  proceeded  to  inoculate  on  a  larger  scale.    In 
the  British   Medical   Journal  of  January  20,  1900, 
he      summarises     his     results    up    to     that     date. 
Of  11,295    British   soldiers   in    India,  to  whom  his 
observations    apply,    2,835    were    inoculated,  8,460 
remained  uninoculated.     Of  the  former,  27  at  some 
subsequent  time  had   attacks  of    naturally  acquired 
typhoid;  of  the  latter,  213  were  similarly  attacked; 
the  percentages  being  0*93  and  2-5  respectively.    In 
these  attacks  5  of  the  previously  inoculated  died;  23 
of  the  uninoculated.      On    the  assumption  that  tb* 
whole  of  the  British  army  in  India  was  inoculate** 
and  that  the  foregoing  results  were  maintained,  the*"* 
would  be  an  annual   saving  of  over   1,000  cases  o 
enteric  and  of  nearly  200  lives. 

Since  that  time  Professor  Wright,  with  ^* 
industry  and  zeal  in  keeping  with  the  imported* 
stake  at  issue,  has  steadily  pursued  his  invest  *" 
gations.  The  English  garrison  in  Egypt  and  tl* 
South  African  war  afforded  opportunities  to  test  I*18 
conclusions  in  other  tields,  and  on  an  extensive  sea**-* 
The  figures  appear  to  justify  the  conclusion  that  the^* 
inoculations  lead  to  at  least  a  two-fold  reduction  ** 
the  incidence  of  the  disease  in  those  inoculated,  and  ** 
fiO   per    cent,    reduction  of  the  mortality.     Colon1* 
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xmibie,  LM.S.,  concludes  from  a  careful  and  inde- 
endent  examination  of  the  statistics  based  on  the 
fttults  of  inoculation  as  against  non-inoculation  in  a 
fcKHip  of  250  officers  invalided  from  various  causes 
from  the  South  African  war,  that  up  to  30  the 
chantage  of  a  single  inoculation  is  distinct — 27  per 
°*nt  of  the  inoculated  being  attacked  as  against  5 1  per 
*nt.  of  the  non-inoculated.  Beyond  30  the  position 
*  reversed,  the  advantage  being  with  the  non- 
1?°cul»ted.  The  results,  therefore,  are  better  after  a 
tU)gIe  than  after  a  double  inoculation,  which  appears, 
**ording  to  his  figures,  to  increase  the  liability  to 
Section. 

Full  details  of  the  method  of  the  preparation  and 
°f  the  clinical  effects  of  Professor  Wright's  inocula- 
tions will  be  found  in  the  Lancet  of  September  19, 
1^6,  and  the  British  Medical  Jouriud  of  January  20, 
JWO. 

It  is  not  requisite  to  enter  further  into  the  sub- 
ject of  typhoid  fever,  for  although,  as  I  stated,  this 
important  disease  is  abundantly  common  in  the 
tropics,  it  is  not  properly  classifiable  as  a  tropical 
disease ;  moreover,  it  is  fully  dealt  with  in  every  text- 
book on  general  medicine.  It  is  alluded  to  here  rather 
by  way  of  warning  the  practitioner  in  the  tropics 
against  overlooking  it,  and  against  assuming  that 
ever}'  case  of  fever  he  may  encounter  is  malarial. 

TYPHO-MALARIAL   FEVER. 

Some  years  ago  a  good  deal  was  said,  particularly 
in  America,  about  "  typho- malarial  fever."  An  idea 
got  abroad  that  there  is  a  specific  disease  which, 
though  resembling  lx>th,  is  neither  typhoid,  nor 
malarial,  nor  any  of  the  other  recognised  forum  of 
continued  fever.  There  is  no  doubt  that  in  warm 
climates,  besides  the  known  fevers,  there  are 
84- vera),  if  not  many,  undifferentiated  sj^cific  fevers. 
But  the  clinical  group  indicated  by  the  term  •'  typho- 
nmlarial "  is  not  one  of  these.  Typho-malarial  fever 
is  an  ordinary  typhoid  occurring    in    a   \HMrw>n  vAv 
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-<   i  -protective     power,    and      the     parasite    w 
•iv  permitted  to  multiply  and  work  its  mis- 

:  :i  the  blood.  There  are  few  more  depressing 
:•  :  e>  than  typhoid.  Little  wonder,  then,  that 
:\  i  i  i  in  a  malarial  is  often  accompanied  by  clinical 
<\  U:uv>  ot"  a  resuscitation  of  the  malaria  germ. 
A'.d  >o  it  comes  to  pass  that  an  attack  of  typhoid  in 
niti  :il  countries,  or  in  persons  returned  from 
nvV.-iria!  countries,  is  prone  to  assume  some  of  the 
characters  of  intermittent  or  remittent  fever. 

Not  unfretjuently,  instead  of  the  slowly-increasing 
headache,  malaise,  creeping  cold,  anorexia,  and  day-by- 
vlay  ladder  like  rise  of  temperature,  the  first  recognised 
si^n  ot  typhoid  in  such  circumstances  is  a  violent  rigor, 
ini mediately  followed  V>y  rapid  rise  of  temperature, 
which,  in  an  hour  or  two,  mounts  to  104'  or  105°,  to  be 
succeeded  in  a  few  hours  by  profuse  sweating  and  a  par- 
tial remission  of  fever  exactly  resembling  an  attack  of 
ai^ue.  For  the  next  two  or  three  days  these  attacks  are 
repeated,  the  remission  becoming  less  complete  each 
time.     Quinine  may  be  given •,  V>wt,  fc\\,W\«V\  \,\\a  ri^rs 
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fciid  marked  oscillations  of  temperature  are  checked,  the 
practitioner  is  surprised  and  disappointed  to  find  that 
the  temperature  keeps  permanently  too  high,  and  that 
the  typhoid  state  is  gradually  developed.  Or  it 
nay  be  that  a  typhoid  fever  begins  in  the  usual  in- 
sidious way,  runs  its  usual  course  for  a  week  or  two, 
*nd  then,  in  the  middle  of  what  is  regarded  as  an 
ordinary  typhoid,  rigors  and  temperature  oscillations 
and  other  malarial  manifestations  show  themselves. 
H  quinine  is  given,  these  oscillations  cease  and  the 
typhoid  resumes  its  usual  course.  Or  it  may  be  that 
]t  is  not  until  the  end  of  the  fever  and  during  con- 
?*le8cence  that  these  malarial  symptoms  are  developed. 
Several  such  cases  are  now  on  record  in  which  the 
Ufelaria  parasite  was  found  in  the  blood. 

The  diagnosis  between  typhoid  and  some  forms 
°*  malarial  remittent  is  often  exceedingly  difficult,  in 
^rtain  cases  almost  impossible,  without  the  assistance 
°f  the  microscope  and  the  serum  test.     The  principal 
P°ints  to  be  kept  in  view  are,  first,  the  mode  of  inci- 
dence of  the  disease.     In  typhoid  there  is  a  gradual 
****  of  temperature,  a  daily  gain  of  a  degree  or  so 
i*uping  several  days,  the  maximum  not  being  attained 
°r  five  or  six  days ;  as  against  the  sharp  rigor  and 
?udr|en  rise  of  temperature  through  five  or  six  degrees 
*u  *ne  **rs*  ^ew  nour8  *n  malarial  fever.     Secondly, 
**e  characters  of  the  gastric  symptoms  differ.    Thus,  in 
**alariai  remittent  there  is  bilious  vomiting  and  per- 
7*^1  »s  bilious  diarrhoea,  tenderness  of  the  liver,  epigas- 
.  riUui,  and  spleen,  and  an  icteric  tint  of  skin  and  sclera,* ; 
?J^  contrast  to  the  abdominal  distension,  perhaps  the 
11  ^c*  tenderness  and  gurgling,  and  the  peasoup  stools 
°*    typhoid.     Such  signs  as  epistaxis,   deafness,   and 
^"^ek-flushing  in  typhoid  have  a  certain  weight,  but 
**iu  eruptions  in  the  tropics  are  of  little  aid  in  the 
c*i?i«rnosis  of  such  cases.    Prickly  heat,  or  its  remains,  is 
P^wnt  in  nearly  everyone,  sick  and  healthy,  malarial  or 
^yphoid  patient  alike ;  so  that   rose  spots  are  to  be 
*°Uiul  in  nearly  all  fevers  in  hot  weather.     None  of 
l*K»c  signs  can  be  considered  as  absolutely  diagnostic  \ 
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all  or  any  of  them  may  be  present  in  typhoid,  and  all 
or  any  of  them  may  be  present  in  malarial  remittent. 
The  only  really  diagnostic  marks  are  tertian  or  quartan 
periodicity,  amenability  to  quinine,  and,  above  all,  that 
supplied  by  the  malaria  parasite  in  the  blood  and  the**** 
Widal  serum  test.     In  all  doubtful  cases  the  malari^^ 
parasite  should  be  sought  for;'  if  it  is  found,  the  case  ha^^ 
certainly  a  malarial  element,  and  quinine  is  indicated.  ^ 
Tf  it   is   not   found,    and   if    quinine   has  not  bee^n 
administered  and  several   negative   examinations  of 
the  blood  have  been  made,  and  if  the  observer  hav« 
confidence  in  his  skill  as  a  microscopist,  the  chancre* 
are  the  case  is  one  of  pure  typhoid.     Nevertheless,     if 
the  malaria  parasite  is  found,  typhoid  is  not  necessarily 
excluded,  for  the  case  may  be  one  of  typhoid  in.    * 
malarial,  that  is  typho-malarial  fever. 

No  one  who  is  proceeding  to  the  tropics  to 
practise  medicine  should  fail  to  familiarise  himself 
with  the  technique  for  the  Widal  reaction.  In  Europe 
he  can  fall  back  on  the  bacteriologist ;  in  the  tropics, 
as  a  rule,  he  cannot  do  this. 

Prognosis  and    management-— Remittents 
under  suitable  treatment  we  expect  to  see  recover ; 
typhoids  too  often  go  the  other  way.  A  word  of  caut-io*1 
may  be  given  as  to  prognosis  and  treatment.    In  foi*10* 
ing  diagnosis  too  much  weight  must  not  be  attached  to 
the  presence  or  absence  of  diarrhoea;  constipatiorm    ** 
much  more  common  in  tropical  typhoid  than  in    '•^ 
disease  in  Europe.     Diagnosis,  therefore,  must  not;    j* 
too  much  influenced  by  absence  of  diarrhoea,  and    *:ne 
practitioner  must  not  be  led  by  the  presence  of  c?^>n" 
stipation  into  giving  active  purgatives.     Purgati-^e 
an*  often  of  the  greatest  service  in  malarial  remitted** v 
but  if,  in  consequence  of  a  mistake  in  diagnosis,  V*>    * 
assumed  that  a  ease  of  typhoid  is  remittent,  andl*m.*V> 
doses  of  calomel  and  other  cathartics  are  adnimiste**^4^ 
the  result  may  be  disastrous.     If  doubt    exist  al**^11 
diagnosis,    and   quinine   be   given,    it  will   not  d«^* 
typhoid  much  harm.     It  is  a  good  rule,  therefore,  wl,e 
in  doubt  to  give  qu'uime,  \wtV>  to  *vv>\d  purgatives. 
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CHAPTER    XVII. 

KALA-AZAR. 

Deiaition*  —  An  infective  febrile  disease,  charac- 
terised by  chronicity,  enlargement  of  the  liver  and 
spleen,  wasting,  anaemia,  frequently  hyper-pigraenta- 
tion  of  the  skin,  and  always  a  high  mortality. 

Epidemiology. — Kala-azar  (black  fever)  is  the 
name  applied  to  the  very  deadly  disease  prevalent, 
more  especially  of  late  years,  in  Assam  in  the 
low-lying  district  between  the  Brahmaputra  and  the 
foot  of  the  Garo  hills  in  the  Gaol  para  district. 
Commencing  in  Rungpore  about  1887  (according  to 
Rogers,  as  an  extension  of  the  Burdwan  epidemic  in 
Bengal),  it  crossed  the  Brahmaputra  into  Assam,  where 
*t  has  gradually  extended  its  area,  depopulating 
whole  villages  in  its  steady  advance,  and  seriously 
augmenting  the  mortality  and  interfering  with  the 
Material  progress  of  the  country. 

The  way  in  which  the  disease  has  advanced  in 

Assain  is  characteristic.     It  spreads  along  the  linos  of 

c^niunication,  keeping  to  the  valleys,  and  avoiding 

j1*  hills.      The  epidemic  wave  moves  forward  very 

8*o^]Vj  at  a  rate,  it  is  estimated,  of  about  fourteen  miles 

*  y^ar.     It  clings  to  a  place  for  almost  five  years,  and 

**Sn  disappears,  the  wave  of  disease  passing  over  the 

°°niitry  like    a  serpiginous  ulcer,    advancing,  so    to 

fP^ak,  at  one  edge,  and   healing  at   the  other.     The 

J1* traduction  of  the  infection  into  a  village  can  usually 

Jl*  traced  to  some  one  coming  with  the  disease  on  him 

^tn  an  infected  locality.     Those   first  attacked    in 

J  he  new  centre  so  established  are  the  inmates  of  the 

*l,nise  in    which    this    individual    lodged.     A    house 

appears  to  retain  the  infection  for  many  months ;  the 
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*:>.,  a  siime  cases,  by  vomiting.  This  initial  fever 
:,rii;>ni    ni  some    instances,  more   frequently 
nut  \  he  very  severe.      It  lasts  for  from  two 
*  vr^v  <vvwsnaiaily  longer.    During  its  progress 
».:-.-.*:   w)>.    1 : ver  enlarge.    Then  comes  a  period  of 
.  v  >  ianl  ^tiinraJ  improvement,  to  be  followed  once 
:  v    ♦;  v->:   *j^  splenic  and  hepatic  enlargement, 
.»: «••:.* .i>  iTaidnrnesk.     In  ttois  way  spells  of  fever 
.,.     -  xis.  ^\>r.:  lar  months,  absolutely  unchecked 

:  .c  .\;Juc  drags*  until  finally  a  low  form  of 

*-j--\   v  .>-:>:  V«\  heoomes  persistent.     Profuse 

-  v    ...  >  j.:-  ,>(Ui.uKt  during  remissions  at  all  stages  of 

:-.  -r:  r^.e  ;>  rar*v  Pains  in  the  limbs  often 
- .  ««  > .  Mj:  ^iv^T^v^i  >Ynen  the  disease  is  thoroughly 
-■«:.-.  .n:  tv;.  T^;»^iAi^k\n  an3  axueniia  become  noticeable, 
--:.-.-    .  .^ri^rr  »nii  tl>e  enlargement  of  the  liver  and 

-  -:.  ^us**  t*«*  ;\*:>ein  to  present  a  typical  appear- 
*:..v.  Thr  skin  av-\juire>  an  extraordinary  earthy-grey 
ov-,'ur  il>e  hair  i>  apt  to  l*vome  dull  dry,  and  brittle, 
a:.-.i  may  inul  out  ;  peteehue,  in  the  axil  lie  especially, 
arv  iivt  unu>ual  ;  epistaxis  and  bleeding  from  the 
yu:Li>  are  common.  Tnis  vendition  of  chronic  fever, 
enlargement  of  spleen  and  liver,  emaciation  and 
ah&'miu,  may  continue  for  utou\\\&,  or  *x*w.  <s&&  w  two 
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>•  a>>.  until  iinprov vinrnt  sets  in,  or.  nioiv  usiuillv-  - 
•'♦.•  j«T  cent,  of  cases  (Rogers) — until  the  patient  is 
uit  off  by  intercurrent  disease,  especially  (90  per 
cent)  dysentery,  occasionally  phthisis,  pneumonia,  or 
asthenia. 

.Etiology. — Alarmed  by  the  steady,  if  slow,  exten- 
sion of  kala-azar  over  Assam,  the  Indian  Government 
has  on  several  occasions  sent  commissioners  to  endea- 
vour to  clear  up  its  nature  and  aetiology.  Giles,  one  of 
the  earliest  of  these,  found  the  ova  of  Aiikylostomum 
duodenale  in  the  faeces  of  practically  all  the  cases  he 
investigated.  Influenced  by  this  circumstance,  and 
by  the  anaemia  which  was  so  marked  a  symptom  in 
ai^  he  regarded  kala-azar  as  being  merely  a  severe 
form  of  ankylostomiasis. 

Rogers,  on  the  other  hand,  after  correctly  pointing 
out  that  the  ankylostomum  is  exceedingly  prevalent  in 
many  districts  of  India  in  which  kala-azar  is  unknown, 
opposes  Giles's  views,  and  maintains  that  the  disease 
is  but  a  form  of  malaria  indistinguishable  in  its  early 
stage  from  ordinary  malaria.  He  found  the  malaria 
parasite  a  constant  feature  in  the  blood  of  his  patients, 
and  always  encountered,  post-mortem,  marked  malarial 
pigmentation  of  the  liver,  spleen,  and  kidneys — dis- 
coveries which  have  not  been  substantiated  by  subse- 
quent observers,  and  which  are  directly  contrary 
to  the  recorded  experiences  of  Ross  and  Bentley. 
Rogers  further  states  that  the  parasite  of  the 
kala-azar  type  of  malaria,  being  of  a  nature  much  more 
virulent  than  that  of  the  ordinary  fevers  of  Assam, 
causes  a  marked  cachexia  in  about  as  many  months  as 
the  ordinary  fever  parasite  does  in  years.  He 
also  considers  that  the  germ,  by  intensification,  has 
Quired  infective  properties,  and  is  capable  of  passing 
directly  from  the  sick  to  the  sound  through  the  air  or 
through  the  soil.  It  is  difficult  to  understand,  however, 
no*  so  iraj>ortant  a  biological  revolution  could  be 
effected  in  the  habits  of  the  malaria  parasite. 

Other  writers  agree  with  Giles  in*  denying  the 
^AUrial  nature  of  kala-azar.     Gibbons,  for  exanv\Ae, 


Hiaers  that  kala-azar,  and  a  simik 
dunkh,  are  virtually  forms  of 
akin  to,  if  not  identical  with,  p 
with  elsewhere  in  malarial  coun 
found  that  those  who#subseque 
jects  of  kala-azar,  at  an  earlier  s 
phenomena  of  an  ordinary  malari 
the  presence  of  the  parasite  in 
sequently  the  parasites   disappc 
chronic  hyperplasia  in  spleen  ai 
of  quotidian  symptomatic  fever, 
to  profound  cachexia  and  death. 

Bentloy  has  advanced  the  viei 
a  malignant  form  of  Mediterrau 
high  mortality,  the  pronounced  v 
epidemiology  of  the  disease,  and 
the  serum  reaction  in  such  oarcnm 
which  Bentley's  observations  wi 
which  he  mainly  founds  his  opin 
negative  this  view. 

Although    I     cannot    agree 
regarding  kala-azar  as  a  maligna 
cocniH    mrfitensis    infection,   I   a 
denying  its  malarial  nature.     A* 
poinfa'rl  •»"+  /  r  y 
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might  be  looked  for  in  any  disease  in  a  highly 
malarious  country  like  Assam. 

I  have  now  seen  in  this  country  at  least 
six  cases  of  a  disease  corresponding  to  the  ac- 
cepted descriptions  of  kala-azar,  Englishmen  who 
had  come  to  England  invalided  from  Assam,  India, 
Aden,  and  South  Africa.  All  of  them  had  splenic  and 
hepatic  enlargement,  recurring  spells  of  quotidian 
fever  unaccompanied  by  parasites  in  the  blood  and 
uninfluenced  by  quinine,  and  attended  with  profuse 
diaphoresis,  profound  anaemia,  darkening  of  the  skin, 
and  emaciation. .  In  none  of  the  cases  was  there  any 
approach  to  leucocyt hernia,  pernicious  anaemia,  or 
ulcerative  endocarditis.  One  died  of  cerebral 
thrombosis,  one  of  hyperpyrexia,  one  of  choleraic 
diarrhoea,  one  of  asthenia ;  two,  when  last  heard  of, 
were  still  alive. 

Personally,  I  regard  kala-azar  as  a  disease  sui 
generis,  and  would  like  to  see  it  again  investigated, 
in  that  light.  Possibly  it  is  a  form  of  trypano- 
somiasis. 

It  is  evident  that  much  clinical,  etiological,  and 
pathological  work  has  yet  to  be  devoted  to  the  study 
of  kala-azar  before  its  true  nature  can  be  definitely 
affirmed.  Certain  it  is  that  it  has  no  relationship  to 
beri-beri  or  to  ankylostomiasis,  as  was  once  asserted. 

Treatment.— This  is  most  unsatisfactory.  Inter- 
current malarial  attacks  may  be  treated  with  advantage 
with  quinine,  but  for  the  disease  itself  this  drug, 
even  in  huge  doses  and  persisted  with  for  long 
periods,  is  useless,  if  not  harmful.  Arsenic  has  proved 
equally  unsatisfactory.  The  expulsion  of  intestinal 
parasites,  change  to  a  healthy  climate,  good  food, 
warmth,  rest,  physical  comfort,  and  good  hygienic 
conditions  are  indicated. 

Having  regard  to  the  character  of  the  disease,  it 
seeins  to  me  that  the  cases  should  be  dealt  with  as 
infectious,  that  they  should  be  isolated,  and  that  their 
houses  and  fomites  should  be  burnt. 
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:iPiMM     &IYE&     FETKK— V480*     FEVER— 
EiYPCaPlft£XlAL    FKVER. 

rot    uvu  nrti  or  jafax   (sum a   warn). 

mm- — An  acme  endemic  disease  rtinnm£  I 

p  cottrse  and  Attended  with  a  considerable  HOP 

It  m  thmt arWri  if  d  bv  the  presence  on  the  ski« 

lt*I  Mwhir,  follow  or  I  by  an  ulcer,  ly  mpliittiti*- 

*  xanthomatous   eruption,    bronchitis,  ana 

History. — This   disease  was   first    described  bf 
V  *.  x75.  and  subsequently,  and  more  fully,  by 

Kawakami. 
ideographical  and  seasonal  distribution. 

^         r  ;i>  known,  shima  mushi  is  confined  to  the 
x-     :'  :w.»  rivers  on  the  west  side  of  the  island  of 
\     i  ;he  Shinanogawa  and  one  of  its  tributaries, 

<  hnoiiMgawa.  Every  spring  these  rivers  in- 
'.,:•:  ir-e  tracts  of  country.  Later  in  the  year 
;  >  raised  on  strips  of  the  inundated  district 
Y.  ,  :vi*  is  reaped  in  July  and  August,  and  it  is 
-  ". v  .iinon^  those  engaged  in  harvesting  and  handling 
;  i^  :\\ :it  the  disease  occurs.  It  is  not  communicable 
;  v  t!i  Mek  to  the  healthy.  Although  transportable 
in  tlif  he:np  to  a  very  slight  extent,  it  is  only  in 
limited  >pots  here  and  there  in  the  endemic  districts 
that  the  virus  originates. 

S>  mptom*. — After  an  incubation  period  of  from 
four  to  seven  days  the  disease  usually  begins  with 
m.ilaisr,  frontal  and  temporal  headache,  anorexia, 
chills  alternating  with  Hushes  of  heat,  and  prostration. 
Pivsrntly  the  patient  becomes  conscious  of  pain  and 
triidorness  in  the  lymphatic  glands  of  the  groin,  arm- 
/>//,  or  neck.  On  inspecting  the  skin  of  the  corre- 
spomUng  lymphatic  area  tnere  \s  &^qn*to&— \»iad&i 
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about  the  genitals  or  armpits — a  small  (2  to  4  mm.), 
round,  dark,  tough,  firmly  adherent  eschar  surrounded 
by  a  painless  livid  red  areola  of  superficial  congestion. 
Occasionally  two  or  three  such  eschars  are  discovered 
Although  a  line  of  tenderness  may  be  traced  from  the 
sore  to  the  swollen,  hard,  and  sensitive  glands,  no 
well-defined  cord  of  lymphatitis  can  be  made  out.  The 
superficial  lymphatic  glands  of  the  rest  of  the  body, 
especially  those  on  the  opposite  side  corresponding  to 
the  glands  primarily  affected,  are  also,  but  more 
slightly,  enlarged. 

Fever  of  a  more  or  less  continued  type  now  sets  in, 
the  thermometer  mounting  in  the  course  of  five  or  six 
days  to  40°  or  41°  Cent  *  The  conjunctivae  become 
injected,  and  the  eyes  somewhat  prominent ;  at  the 
same  time  a  considerable  bronchitis  gives  rise  to 
Harassing  cough.  The  pulse  is  full  and  strong, 
ranging  rather  low — 80  to  100 — for  the  degree  of 
fever  present.  The  spleen  is  moderately  but  dis- 
tinctly enlarged,  and  there  is  marked  constipation. 

About  the  sixth  or  seventh  day  an  exanthem  of 
large  dark  red  papules  appears  on  the  face,  tending  to 
become  confluent  on  the  cheeks.  The  eruption  then 
extends  to  the  forearms,  legs,  and  trunk  ;  it  is  less 
Pronounced  on  the  upper  arms,  thighs,  neck,  and 
palate.  Simultaneously  with  the  papules  a  minute 
tichenous  eruption  breaks  out  on  the  forearms  and 
trunk.  These  eruptions  last  usually  from  four  to 
•even  days ;  if  but  slightly  marked  they  may  fade  in 
twenty-four  hours. 

The  patients  during  the  height  of  the  fever  are 
flushed,  and  at  night,  it  may  be,  delirious.  They  com- 
P'*in  incessantly,  probably  on  account  of  a  general 
nyperfesthesia  of  skin  and  muscles.  Deafness  is  also 
a  feature 

As  the  disease  advances  the  symptoms  become 
toore  urgent ;  the  conjunctivitis  is  intensified,  the 
cough  becomes  incessant,  the  tongue  dries,  the  lips 
crack  and  bleed,  and  there  may  be  from  time  to  time 
profuse  perspiration.     By  the  end  of  the  second  week 


uicer  the  separation  of  the  prim 
which  usually  takes  place  during 
now  begins  to  heal,  and  the  enlarj 
gradually  to  subside. 

Such  is  the  course  of  a  mot 
In  some  instances,  however,  the 
turbance  is  very  slight,  although 
may  be  well  marked  and  perhaps 
other  hand,  the  fever  may  be  muo 
complications  such  as  parotitis,  m* 
cardiac  failure,  or  osdem*  of  the 
death.      Similarly  the  duration  of 
according  to  severity,  from  one  to 
weeks  being  about  the  average. 

Pregnant  women  contracting  A 
abort  and  die. 

The  mortality  in  those  atti 
mately  about  15  per  cent. 

Pathological  aaatony.  — '. 
of  bronchial  catarrh,  hypostatic  pn 
spleen,  perisplenitis,  patchy  reddeni 
near  the  ileo-cfecal  valve,  injection  < 
and  slight  enlargement  of  the  mes< 
ficial  lymphatic  glands,  no  notewn 
been   Ho« — '*     ' 
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*t  the  site  of    the  primary  eschar,   has    not    been 

discovered. 

Treatment. — On  the  supposition  that  the  disease 
i&  introduced  by  an  insect,  or  through  a  wound  of 
some  sort,  care  should  be  exercised  by  those  engaged 
in  hemp  culture  in  the  endemic  district  to  protect 
uul  keep  clean  the  skin,  especially  that  about  the 
genitals  and  armpits.  There  is  no  specific  remedy  for 
the  disease;  treatment  must  therefore  be  conducted 
on  general  principles. 

KASHA   FEVER   (NASA,    NAKRA). 

Drs.  Fernandez  and  Mitra  describe  (Trans.  First 
Ind.  Med.  Cong.,  1895),  under  the  name  of  nasha 
fever,  a  febrile  disease  which  they  say  is  confined  to 
India,  and  especially  prevalent  in  Bengal. 

Preceding  the  fever  a  peculiar  congestion  of  the 
mucous  membrane  of  the  septum  nasi  shows  itself. 
Sometimes  this  congestion  is  confined  to  one  nostril, 
sometimes  both  sides  are  affected.     The  pain  is  in- 
significant, but  the  surface  of  the  septum  is  raised  and 
presents  a  red  and  swollen  appearance,  a  circumscribed 
Celling  about  the  size  of  a  pea  (Mitra)  being  readily 
recognised.    The  usual  symptoms  of  fever  are  present, 
^rked  constipation  and  malaise  being  very  prominent, 
^juently  headache  and  pain  in  the  back  of  the  neck, 
*"°ulders,   and  small  of  the  back  are  urgent.     The 
y^  appears  flushed  ;  there  is  a  feeling  of  heat  and 
u'Hes8  about  the  head,  and,  according  to  Fernandez, 
-^e  pupils  are  contracted.     These  symptoms  continue 
^tn  three  to  five  days,  when  the  swelling  of  the 
^al  mucosa  decreases  and  the  fever  subsides  snon- 
J***eously.     The  swelling  never  suppurates.     In  very 
^**e  cases  sudden  subsidence  of  the  swelling  is  followed 
1^  grave  symptoms— high  fever,  delirium,  coma,  and 
^th. 

One  attack  predisposes  to  another,  the  attacks  ap- 
^^aring  at  more  or  leas  definite  intervals  of  a  month, 
^  fortnight,  or  a  week.  Both  sexes  are  liable,  but 
finales  suffer  less  frequently  than  males.     Children. 
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-  :   11    :izie   to  tinie   we   have  accounts  from  the 
Vv    --  •    ,15:  ,:.f  Africa,  when*  it  is  not   uncommon  in 
-7" -■■..:.   :.-ir:s.  or  1  peculiar  type  of  fever,  especially 
:-  ::      i~rin£     the     dry     season,      and     which 

-  --  *i-  f'MTKrriv  regarded  and  treated  as 
:  :.  ..:-."..  1:  which,  from  the  absence  of  the  malaria 
;  ::v::-  in  the  tl»«d.  anil  the  impotence  of  quinine 
::.  '..* -■.-kiiiur  it.  we  now  know  cannot  be  malarial. 
Fr  :.  its  gradual  incidence  and  its  prolonged  course, 
•.*'.  :jh  it  is  associated  with  hyperpyrexia,  we 
k.  a  that  it  cannot  be  siriasis  or  heat  apoplexy. 
Wh  t  it  may  l)e  is  difficult  to  say:  the  probabilities 
.s»:»-iii  to  lie  in  favour  of  its  being  a  special  form  of 
tmj»ieal  disease. 

Ois.  S.  W.  Thompstone  and  R.  A.  Bennett 
ilirit.  M'd.  Jour.,  Jan.  26th,  1901)  describe  the 
elinhal  features  thus:  ''This  fever  is  generally 
ushered  in  by  a  slight  rise  of  temperature,  followed 
by  profuse  perspiration  and  a  fall  in  the  temperature 
to  about  99  F.  After  a  period  of  apyrexia  of 
perhaps  twenty-four  hours'  duration,  the  temperature 
begins  again  to  rise,  slowly  at  firat,  but  when  105°  is 
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V|Med,wHli  alarming  rapidity,  one  degree  in  ten 

^  minutes  having  been  frequently  observed,  and  it  may 
reach  107 ;  on  the  second  day.  For  fourteen  or  even 
for  thirty  days  subsequently  there  is  al>solutely  no 
tendency  for  it  to  falL  The  skin  acts  either  very 
"lightly  or  not  at  all,  and  all  antipyretic  drugs  fail.'1 

In  due    course    the    tongue   becomes    dry    and 
drivelled,  but  the  spleen  and  liver  are  not  enlarged  ; 
&*  urine  is  normal  and  abundant,  the  bowels  being 
Bgular  or  loose.      The  conjunctivae  are  injected,  the 
jttpQs  contracted.     There  is  much  anxiety  and  rest- 
less, but  the  mind  is  clear  in  most  cases,  except 
*lfen  the  temperature  is  very  high. 
If  the  patient  is  to   recover,   a  change  for  the 
\        ktter  may  be  looked  for  about  the  end  of  the  third 
k         ^k.    Convalescence  is  very  gradual,  and  it  may  be 
***  weeks  before  temperature  is  normal.     Half  the 
<**G&die. 

A  carious  feature  is  the  remarkable  rapidity  with 
***cli  the  blood  coagulates  the  moment  it  is  exposed 
*°  the  air. 

.  Malaria  parasites,  though  carefully  sought  for, 
^ve  not  been  found,  neither  have  attempts  at 
^'^ivations  from  the  blood  yielded  any  micro- 
0rl£anisni.  The  white  corpuscles  are  rather  in  excess. 
■  Treatment — The  only  treatment  which  has 
Jj^n  of  value  is  the  diligent  use  of  the  cold  bath  and 
tl*e  cold  pack. 
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CHAPTER     XIX. 

HEAT-STROKE. 


The  term  "heat-stroke"  conveys  the  suggestion 
that  heat  is  the  leading  etiological  factor  in  the 
various  morbid  conditions  which  custom  has  grouped 
under  this  and  similar  names. 

Until  irrefutable  evidence  has  clearly  demonstrated 
the  true  cause  of  any  given  disease,  it  is  a  very  grave 
error  to  base  the  name  of  such  disease  on  some  crude 
hypothetical  etiological  conception.  Such  a  nomen- 
clature is  sure  to  lead  to  confusion,  to  mistakes  in 
practice,  and  to  retard  progress.  There  is  no  better 
illustration  of  the  truth  of  this  remark  than  that 
supplied  by  the  group  of  diseases  under  consideration. 

The  expression  "heat-stroke"  covers  several 
distinct,  one  might  say  of  two  of  them  almost 
opposite,  clinical  conditions.  One  of  these  is  heat- 
exhaustion,  virtually  a  syncope,  which  may  occur 
anywhere  and  in  any  climate,  high  atmospheric 
temperature,  whether  natural  or  artificial,  being  its 
essential  etiological  factor.  The  other,  of  which 
hyperpyrexia  is  the  most  striking  clinical  feature, 
is  a  well-defined  and  possibly  specific  fever,  having  a 
peculiar  endemicity  and  assuming  at  times  in  the 
endemic  area  almost  epidemic  characters.  Like 
yellow  fever,  dengue,  tropical  elephantiasis,  and  other 
tropical  diseases,  this  second  form  of  heat-stroke  occurs 
only  in  conditions  of  high  atmospheric  temperature ; 
but,  as  with  these  diseases,  it  by  no  means  follows 
that,  though  occurring  in  high  temperature,  it  is 
caused  by  high  temperature.  To  obviate  confusion, 
and  following  the  example  of  Dr.  L.  Sambon,  I  shall 
descrita  this  disease  under  its. ancient  name  Siriasis. 

Besides  these  two  well-defined  morbid  states 
associated  with  high  atmospheric  temperatures  there 
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is  another,  but  ill-defined,  group  of  heat-stroke  cases 
which,  to  all  appearance,  result  exclusively  from  ex- 
posure to  the  direct  rays  of  the  sun.  These  cases 
might  be  classified  under  the  term  Sun-traumatism. 

Although  not  all  of  them  strictly  classifiable  as 
fevers,  in  deference  to  custom  and  for  convenience  I 
shall  describe  these  three  phases  of  so-called  "  heat- 
stroke "  in  this  place  and  as  a  group. 

heat-exhaustion. 
Definition. — Sudden     faintness,     or     fainting, 
brought    about   by    exposure    to   high    atmospheric 
temperature. 

.Etiology. — The    healthy    human    body,    when 
untrammelled    by    unsuitable    clothing,    when    not 
exhausted  by  fatigue  or  excesses,  when  not  clogged 
by  surfeit  of  food,  by  alcoholic  drinks  or  by  drugs, 
can  support   with    impunity  very   high    atmospheric 
temperatures.     In  many  parts  of  the  world  men  live 
and  work  out  of  doors  in  temperatures  of    100°  or 
even  of  120°.     Many  industries  are  carried  on  at  tem- 
peratures far  above  this  ;  glass-blowing,  sugar-boiling, 
for  example.     The  stokers  of  steamers,  especially  in 
the  tropics,  discharge  for  hours  their  arduous  duties 
in  a  temperature  often  over  150°  F. 

When,  however,  the  physiological  activities  have 
become  impaired  by  disease,  especially  by  heart 
disease,  kidney,  liver,  or  brain  disease,  by  malaria,  by 
alcoholic  or  other  excesses,  by  fatigue,  by  living  in 
overcrowded  rooms ;  or  when  the  body  is  oppressed 
W  unsuitable  clothing  ;  or  in  the  presence  of  a  com- 
bination of  some  of  these,  then  high  atmospheric 
temperatures  are  badly  supported,  the  innervation 
°*  the  heart  may  fail,  and  syncope  may  ensue. 
Uhevera,  than  whom  few  have  had  better  oppor- 
tunities of  forming  a  sound  opinion,  speaking  of 
this  subject,  says :  "Numerous  as  the  constitutional 
^uses  of  heat-strokes  are,  all  Indian  experience 
^bines  to  show  that  drunkenness  is  the  chief." 
The  tropical  practitioner  will  do  well  to  bear  this 
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remark  in  mind ;  it  applies  not  only  to  heat- 
exhaustion,  but  also  to  all  forms  of  disease  grouped 
under  the  term  "heat-stroke." 

Heat-exhaustion,  then,  is  one  form  of  wfcat,  wheu 
the  subject  of  it  happens  at  the  time  to  be  exposed 
to  the  sun,  is  called  "  sun-stroke,"  or  when  the  patient 
happens  to  be  at  the  time  under  cover  is  called  "heat- 
stroke." In  nine  cases  out  of  ten  this  sun-stroke,  or 
heatstroke,  simply  means  syncope;  syncope  caused 
by  solar  or  atmospheric  heat,  or  a  combination  of 
these,  acting  on  a  body  whose  resistance  has  been 
impaired  by  disease,  or  by  trying,  unphysiological 
conditions.  This  form  of  heat-stroke,  consequently, 
has  no  special  geographical  distribution  and  no  special 
morbid  anatomy  or  pathology.  For  obvious  reasons 
it  is  most  apt  to  occur  in  warm  weather,  and  in 
tropical  climates  ;  and  on  this  account  its  recognition, 
prevention,  and  treatment  have  special  claims  on  the 
students  of  tropical  medicine. 

Symptoms. — When  attacked  with  heat -ex- 
haustion the  patient  feels  giddy,  and  perhaps  stag- 
gers and  falls.  He  is  pale ;  his  pulse  is  small,  soft, 
and  perhaps  fluttering ;  his  breathing  is  shallow, 
perhaps  sighing,  never  stertorous ;  his  pupils  are 
dilated  ;  his  skin  is  cold ;  his  temperature  is  sub- 
nonnal  ;  and  he  may  be  partially,  more  rarely  wholly, 
unconscious.  Usually  after  a  short  time  he  gradually 
recovers ;  very  likely  with  a  splitting  headache  and 
feelings  of  prostration.  In  a  small  proportion  of 
cases  the  faint  is  not  recovered  from,  and  death 
ensues. 

Treatment. — In  syncopal  heat-stroke  the  patient 
should  l>e  laid  at  once  on  his  back  in  a  cool,  airy,  and 
shaded  place.  His  clothes  should  be  loosened,  a  little 
water  dashed  on  his  face  and  chest,  and  ammonia 
held  to  his  nostrils.  If  necessary,  a  stimulant  may 
be  given  by  the  mouth,  or  injected  into  the  rectum 
or  hypodermically.  It  is  a  mistake  to  douche  these 
cases  too  freely.  The  object  is  rather  to  stimulate 
than  to  depress. 
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SIRIASIS. 

Definition* -An  acute  disease  developing  in 
the  presence  of  high  atmospheric  temperature,  and 
characterised  by  sudden  incidence  of  hyperpyrexia, 
coma,  and  extreme  pulmonary  congestion. 

Nomenclature.— This  is,  perhaps,  the  most 
important  of  the  several  diseases  covered  by  those 
loosely  used  terms— sun-stroke,  heat-stroke,  coup  de 
$ol*il9  insolation,  heat  -  apoplexy,  heat  -  asphyxia, 
thermic  fever,  and  so  forth.  As  stated,  1  have 
followed  Dr.  Sambon  in  adopting  the  name  siriasis, 
because  this  term,  whilst  it  is  distinctive,  embodies 
no  etiological  theory ;  it  has  the  further  merit  of 
being  the  most  ancient  of  the  many  names  applied  to 
the  disease. 

The  geographical  distribution  of  siriasis 
appears  to  be  remarkably  restricted.  It  is  true 
that  this  type,  or  what  passes  for  this  type,  of 
disease  has  been  reported  as  occurring  in  many 
countries.  On  careful  examination  it  will  be 
found  that  a  large  proportion  of  the  reputed  cases 
are  really  examples  of  other  diseases,  more  especially 
of  cerebro-spinal  fever,  apoplexy,  tubercular  menin- 
gitis, delirium  tremens,  pernicious  malaria,  or  some 
other  phase  of  acute  disease,  but  not  of  true 
siriasis.  According  to  Sambon,  hyperpyrexial  heat- 
stroke is  rigidly  confined  to  certain  low-lying,  sea- 
coast  districts,  and  to  the  valleys  of  certain  rivers. 
It  is  never  found  in  high  lands,  nor  above  a  relatively 
low  altitude — 600  feet. 

It  is  unknown  in  Europe.  The  endemic  areas 
are — in  America,  the  east  coast  littoral  of  the  United 
States,  more  especially  in  the  great  towns,  the  Mis- 
sissippi valley,  the  coast  of  the  Gulf  of  Mexico,  the 
valleys  of  the  Amazon  and  of  the  La  Plata,  and  the 
South  Atlantic  coast ;  in  Africa,  the  valley  of  the 
Nile,  the  coasts  of  the  Red  Sea,  and  a  low-lying 
part  of  Algeria,  near  Biskra ;  in  Asia,  Syria,  the 
valleys    of   the   Indus    and  Ganges,  Lower  Burma, 
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Tonquin,  and  south-east  China ;  in  Australia,  the 
Murray  River  district,  the  Queensland  coast,  and, 
possibly,  the  plains  of  Sydney.  No  doubt  it  occurs 
elsewhere  in  corresponding  meteorological  and  telluric 
conditions ;  but,  undoubtedly,  many  large  areas  in 
the  tropical  world,  and  especially  so  the  interior  of 
continents,  are  exempt  from  siriasis.  It  is  not  met 
with  on  the  high  seas,  although  it  is  well  known  on 
ships  in  the  narrow,  land-locked  Red  Sea  and  Persian 
Gulf. 

Etiology.— Newcomers  to  the  endemic  areas 
and  Europeans  are  more  liable  than  natives  or  long 
residents.  Apparently,  long  residence  confers  a  rela- 
tive immunity,  although  not  an  absolute  exemption. 

All  ages  and  both  sexes  are  susceptible ;  but,  in 
consequence  of  their  habits  and  more  frequent  ex- 
posure to  the  predisposing  and  immediate  causes, 
men  are  more  subject  to  siriasis  than  are  women. 

Predisposing  influences  similar  to  those  in  heat- 
syncope  and  sun-traumatism  powerfully  influence 
the  liability  to  siriasis.  Amongst  these  are  all 
physiological  depressants  ;  notably  intemperance* 
fatigue,  overcrowding,  unsuitable  clothing,  malaria, 
acute  disease,  and,  also,  chronic  organic  diseases  of 
the  imj)ortant  viscera. 

Siriasis  has  generally  been  attributed  to  a  direct 
action  of  atmospheric  or  solar   heat   on   the  ^**S\ 
Many  theories  of  the  modus  operandi  of  this  assuin^1 
cause  have  been  advanced.     Among   these   may     ** 
mentioned  superheating  of  the  blood  by  the  high  te*1?* 
peraturc   of  the  surrounding  atmosphere ;   paraly**18 
of   the   thermic  centres  causing  (a)  over-producti°n 
of  heat,  or  (h)  retention  of  body-heat;  pressure    °n 
the  brain  by  expansion  from  heating  of  the  cereb*^0" 
spinal  fluid  ;  vaso-motor  paresis  ;  paresis  of  the  he**r 
ganglia ;  excess  of  carbonic  acid  in  the  blood  ;  coag11' 
lation   of    myosin ;    suppression   of   sweat ;    deficit*1  J 
serosity  of  the  blood   from  excessive  sweating,  jU,c* 
so  forth. 

It  is  well  known  that  neither  high  atmospheric 
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temperature  per  se,  nor  high  bodily  temperature, 
unless  the  latter  be  associated  with  some  special 
toxins,  gives  rise  to  symptoms  at  all  like  those  of 
siriasis.  Considering  these  two  facts,  and  at  the 
suae  time  the  peculiar  and  capricious  distribution  of 
the  disease,  the  circumstances  that  its  prevalence 
curve  does  not  always  correspond  with  the  atmo- 
spheric temperature  curve  ;  that  the  degree  of 
prevalence  varies  in  the  endemic  area  from  year  to 
year  ;  that  it  is  not  most  prevalent  in  the  hottest 
years,  seasons,  or  places;  that  it  becomes  epidemic 
at  times  ;  that  it  runs  a  definite  course  ;  that  it  may 
relapse ;  that  in  many  instances  it  has  definite  pre- 
monitory symptoms ;  that  it  has  peculiar  lesions ; 
and  that  it  tends  to  terminate  by  crisis  ;  in  other 
words,  that  it  behaves  like  pneumonia  or  any  other 
specific  fever,  Sambon  has  boldly  asserted  that  siriasis 
is  a  germ  disease,  like  yellow  fever  or  dengue,  and, 
like  these,  is  caused  by  some  organism  which  demands 
for  its  development  a  high  atmospheric  temperature 
and  certain,  as  yet  unknown,  local  conditions.  Time 
will  show  how  far  this  hyixrthesis  is  correct.  In  my 
opinion  it  has  more  in  its  favour  than  any  of  the 
many  theories  that  have  been  based  on  a  purely 
thermic  aetiology . 

Symptoms.— Though  sometimes  corning  on  sud- 
denly during  exposure  to  the  sun,  siriasis  is  very 
often  preceded  by  a  distinct  prodromal  stage.  It  is 
very  often  developed  independently  of  any  direct 
exposure  to  the  sun ;  not  unfrequently  the  attack 
Comes  on  during  the  night. 

Among  prodomata  which  may  show  themselves 
with  greater  or  less  distinctness  for  an  hour  or  two, 
f>r  even  for  a  day  or  two,  before  the  full  development 
of  the  attack,  may  be  mentioned  great  disinclina- 
tion for  exertion,  pains  in  the  limbs,  drowsiness, 
vertigo,  headache,  mental  confusion,  sighing,  anorexia, 
thirst,  intolerance  of  light  -sometimes  accompanied 
by  chromatic  aberrations  of  vision,  suffused  eyes^ 
nausea    and  jterhaps    vomiting,    precordial    fcliXVi^,, 
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sometimes  a  sense  of  impending  calamity,  a  hys- 
terical tendency  to  weep,  a  very  hot  dry  skin,  and  a 
quickened  pulse.  Longmore  called  attention  to  ex- 
cessive irritability  of  the  bladder  as  a  common 
prodromal  symptom.  This  is  a  valuable  and  easily 
recognised  danger-signal  when  present,  and  one  the 
significance  of  which  has  been  confirmed  and  empha- 
sised by  subsequent  writers ;  it  is  possible,  however, 
that  its  frequency  has  been  exaggerated. 

Though  generally  present  in  greater  or  less  degree, 
and  for  a  longer  or  shorter  time,  in  many  instances 
these  prodromal  symptoms  are  not  remarked,  the 
first  indication  of  anything  wrong  being  perhaps  a 
short  stage  of  restlessness,  or  possibly  of  wild  de- 
lirium. This  brief  preliminary  stage  rapidly  col- 
minates  in  coma,  complete  unconsciousness,  and  high 
fever,  quickly  passing  into  hyperpyrexia. 

Wood     thus    describes     the    symptoms    of    the 
developed  attack: — "Total  insensibility  was  always 
present,  with,  in  rare  instances,  delirium  of  the  talka- 
tive form,  and  still  more  rarely  the  capability  of  being 
roused  by  shaking  or  shouting.     The  breathing  was 
always  affected,  sometimes  rapid,  sometimes  deep  and 
laboured,  often    stertorous,    and   not   rarely    accom- 
panied by  the  rattle  of  mucus  in  the  trachea.     The 
face   was  often  deeply  suffused,  sometimes  with  the 
whole  face  deeply   cyanosed.     The  conjunctiva  was 
often  injected,  the  pupils  various — sometimes  dilated, 
.sometimes  nearly  normal,  sometimes  contracted.    The 
skin  was  always  intensely  hot,  and  generally,  but  not     - 
always,  dry  ;  when  not  dry  it  was  bathed  in  a  pro-  — 
fuse  perspiration.     The  intense  burning  heat  of  thes 
skin,  both  as  felt  by  the  hand  and  measured  by  the^» 
thermometer,  was  one  of  the  most  marked  features  ofcr « 
the  eases.       The   degree  of  heat  reached  during  lifta^ 
was,    in    my    cases,    mostly    108°-109°.       The    pulr.w 
was  always  exceedingly  rapid,  and  early  in  thediseas 
often  wanting  in  force  and  volume  ;  later  it  becam    ^ 
irregular,    intermittent,    and    thready.       The    motov 
nervous  system  was  profoundly  affected.     Subsultim-s 
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tendinum   was  a  very  common  symptom  ;  great  rest- 
lessness* was  also  very  often  present,  and  sometimes 
Partial  spasms  or  even  violent  general  convulsions. 
The  latter  were  at  times  epileptiform,  occurring  spon- 
taneously, or  they   were  tetanoid,   and   excited   by 
the  slightest  irritation.      Sometimes  the  spinal  cord 
appeared  to  be  paralysed,  the  patient  absolutely  not 
moving." 

The  pupils,  unless  immediately  before  death,  when 
along  with  the  other  sphincters  they  relax,  are  con- 
tracted. The  reflexes  are  partially  or  wholly  in 
aWyance.  There  may  also  be,  especially  in  the 
©raw  cases,  free  watery  purging,  the  dejecta,  as 
wdl  as  the  skin  of  the  patient,  emitting  a  peculiar 
and  distinctive  mousey  odour.  The  scanty  urine 
niay  contain  blood  corpuscles,  albumin,  and  casts. 

Different  writers  mention  a  variety  of  what  may 

°°   described    as    minor   symptoms.       They    vary   in 

different  cases,  and  are  by  no  means  always  present 

0r   characteristic.      Whether   these  minor  symptoms 

are  present  or  not,  in  siriasis  the  essential  symptoms  — 

ill£>h  fever  and  profound  nervous  disturbance,  gencr- 

a  ly   associated  with  insensibility — are  invariably  in 

evidence. 

t'nless  active  measures  to  lower  temperature  are 

?*^n  early  in  the  progress  of  the  case,  and  unless 

^^Se  measures  are  vigorously  carri(*d  out,  in  the  great 

?*ajority  of  instances  death  will  occur  within   a  few 

Jlf'Urs,  or  even  minutes,  of  the  onset  of  insensibility. 

he  immediate  cause  of  death  is  generally  the  failure 

°*    inspiration.     Rarely  do  cases  linger  for  a  day  or 

*^Vo.     Partial  recovery  is  sometimes  followed  by  re- 

upse.        In    favourable    cases    the    disease    usually 

^iiiinates  by  crisis.     Convalescence  is  rapid. 

Mortality.— As  might  be  supposed,  some  types 

iv*  beat-stroke  are  much  more  dangerous  than  others  ; 

Sl*"iasis    infinitely    more    so    than    ordinary     heat-ex 

"[Uistion.     Treatment,    if   early   instituted   and  judi- 

ftously    carried    out,     has    undoubtedly     a    powerful 

influence  in  reducing  mortality.       Taking  one   type 
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of  heat-stroke  with  another,  the  case  mortality  among 
English  troops  in  India  is  about  one  in  four ;  in 
the  year  1892,  of  223  European  soldiers  admitted  to 
hospital  for  heat-stroke  61  died. 

Jflorbid  anatomy.— A  notable  feature  is  the 
early  appearance  of  riyvr  mortis.  The  blood  is  re- 
markably fluid,  or  but  feebly  clotted.  The  venous 
system  is  loaded,  dark  fluid  blood  pouring  from  the 
phenomenally  engorged  lungs  and  other  viscera 
on  section.  Both  blood  and  muscles  are  said  to  yield 
an  acid  reaction  more  or  less  pronounced.  It  has 
been  stated  that  the  red  blood  corpuscles  are  crenated, 
and  do  not  form  rouleaux.  If  the  post-mortem  ex- 
amination is  made  shortly  after  death  and  before 
decomposition  changes  have  set  in,  the  heart  in  early 
rbfitr  mortis,  particularly  the  left  ventricle,  will  1* 
found  to  be  remarkably  rigid  ;  this  rigidity  is  some- 
times described  as  being  of  woodeny  hardness. 
There  may  be  some  venous  congestion  of  the 
meninges,  but  the  brain  itself  shows  no  important 
vascular,  or  naked -eye,  changes.  The  intestinal 
mucosa,  as  well  as  that  of  the  stomach,  is  swollen  and 
exhibits  patches  of  congestion. 

Pathology.    As  may    be    gathered    from   the 
remarks  on  etiology,  the  pathology  of  siriasis,  sofa1"* 
is  in  a   very  unsettled  state,  and  will  continue  to  h* 
so   until  the  essential  cause  of  the  disease  has  be**1* 
Anally  determined. 

I>i  si  gnosis.  The  presence  of  high  fever  is  su**1" 
cient  to  differentiate  siriasis  from  sudden  insensibili  &\ 
caused  by  unemia,  by  dial>etic  coma,  by  alcoholic  nt~*~ 
opium  poisoning,  and  by  all  similar  toxic  conditior"*- 9 
Cerebral  hemorrhage,  particularly  pontine,  may,  aft;*^5 
some  hours,  be  followed  by  high  temperature;  b  "^ 
here  the  febrile  condition  follows  the  insensibility  - 
whereas  in  heat-stroke  the  febrile  condition  preceil-  * 
insensibility.  The  diagnosis  from  a  cerebral  malarm-  " 
attack  may  be  wry  difficult  ;  chief  reliance  has  to  "^ 
placed  on  the  history  -if  obtainable,  on  the  conditio — 
of  the  spleen,  and,  especially,  on  the  result  of  mic^""- 
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topic  examination  of  the  blood.  Malarial  fevers, 
»n«l  the  early  stages  of  the  eruptive  fevers  in  children, 
a*  wiv  apt  to  l>e  regarded  as  heat-stroke,  particularly 
rf  then;  has  been  recent  exposure  to  a  hot  sun. 
ttobm-spinal  fever,  so  often  mistaken  for  siriasis, 
|i»v  be  recognised  by  the  occipital  retraction,  the 
"Tegular  pupils,  the  frequent  occurrence  of  strabismus, 
«w  comjiaratively  low  and  fluctuating  temperature, 
w1  associated  herpes,  the  initial  rigor,  and  its  long 
Oration. 

.  Treatment.— In  all  fulminating  fevers,  including 
^asis,  occurring  in  warm  climates,  if  malaria  be  sus- 
^ted,  particularly  if  the  parasite  1x5  discovered  in 
"*  blood,  quinine  should  be  injected  hypodermically 
**  r>nce—  seven  to  ten  grains  of  the  hydrochloride;  this 
?*Hs  should  lie  repeated  three  or  four  times  at  intervals 
?'  four  hours.     In  every  case  of  siriasis,  whether  it 
***  been  deemed    advisable    to    administer    quinine 
l"   not,  attention  must  at  once   be  given   to  reduce 
^uperature  by  such  rapidly-acting  measures  as  the 
'^Id  bath,  or  ice  applied  in  various  ways  to  the  head 
*id  body.     Antipyrin,  antifebrin,  and  all  other  anti- 
*  Arctic   drugs  are  of  very  little  service,  even   if,  in 
^Vmsequcnce  of  their  depressing  action  on  the  heart, 
^liey    be    not     actually   dangerous  ;    in   all    serious 
^xises    of    siriasis,    these   drugs     must     be     carefully 
H. voided.     Chandler  (New  York  Mr.tl.  7iV<\,  June  5th, 
ls97),  shaking   from    an    experience    of    1  i.) 7    cases 
*n    which    the    mortality  amounted  only    to    twelve, 
Skives  some  excellent  directions  for  the  management  of 
liyperpyrexial  cases.     He  directs  that    the  patient  be 
placed    undressed    on   a  stretcher,   the  head    end    of 
which  is  raised  slightly  so  as  to  facilitate  the  escape 
of  involuntary  evacuations  and  to  provide  for  drain- 
age.     A   thermometer  is  kept    in    the    rectum.     The 
body   is  covered    with  a  sheet   upon    which    are  laid 
numerous    small    pieces   of    ice,  larger    pieces    being 
closely  packed  about  the  head.      Iced  water  is  then 
allowed  to  drip  for   thirty  or  forty   minutes  on  tin? 
patient  from  drippers  hung  at  an  i-levatum  eA  vtvi\\\ 
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five  to  ten  feet.     A  fine  stream  of  iced  water  poured 
on    the   forehead   from   an   elevation   will    act  as  & 
stimulant  and  rouser  ;  this  is  a  very  powerful  measor^ 
and  must  not  be  kept  up  for  longer  than  one  or  ta^~0 
minutes.     A   hypodermic  injection  of   forty  minii^^3* 
of  tincture  of  digitalis  is  given  as  soon  as  possible,  i     "^ 
administration  being  preceded  in  the  case  of  plethor-~     *c 
patients  showing  much  arterial  tension  (but  not  othe--^*" 
wise)  by  a  small  bleeding.     The  application  of  co£T    Id 
should  be  at  once  discontinued  so  soon  as  the  therm  — Mo- 
meter  in  the  rectum  has   sunk  to   1 04°,  or,  in  cas^ — -ffl 
of  simple  thermic   fever  in  which   the   temperatu—     re 

lias  not  exceeded  106°,  when  it  has   fallen   to  in'* *' 

If  those  powerful  antipyretic  measures  are  carri^^et/ 
beyond  this  point  the  fall  of  temperature  may  oo»_2i- 
tinue  below  the  normal,  even  to  as  low  as  91°,  aKnrf 
dangerous  collapse  ensue. 

On  discontinuing  the  iced  sheet,  the  patie»i?£» 
should  be  wrapped  in  a  blanket,  and  hot  bottle?^* 
applied  to  limbs  and  trunk.  Very  likely  perspira  — 
tion,  a  very  favourable  sign,  will  then  set  in—  - 
►Stimulants    may    now    be    necessary.       Strychnine,  — ^ 

owing  to  the  marked  tendency  to  convulsions   pre- ~ 

.sent  in  heat-stroke,    must    on    no    account    be  used       -* 
as  a  cardiac  stimulant.      Convulsions   are    best  con-        *~ 
trolled     by    cautious    chloroform     inhalations.       As         * 
death  in    heat-stroke    generally  results  from    failure 
of  respiration,    Chandler   strongly    recommends  arti- 
ficial   respiration    when    the    breathing   threatens  to 
become  suspended  ;  he  claims  to  have  obtained  some 
marvellous  results  from  this  expedient.     It  should  be 
kept  up  for  half  an  hour  or  longer. 

During  convalescence  great  care  must  be  exercised 
to  shield  the  patient  from  all  influences  calculated  to 
provoke  ndapse. 

SIN     TRAI'MATISM. 

There  is  a  large,  ill-denned,  and  difficult- to-detine 
class  of  lieat-stvoko  cases,  which  belong  neither  to 
tiie   category    of    heat-exhaustion   nor    to    the   very 
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<lt*tinite  and  probably  speeilie  disease  described  under 
the    name   siriasis.     The*  morbid   phenomena    in  this 
class  of  sun-induced  disease  are  attributable,  appar- 
ently,  to   a  peculiar   physical   action   of   the   direct 
rays   of   the   sun   on  the  tissues.     To  this  category 
_  1>elong,  it  seems  to  me,  those  sudden  deaths  occurring 
without   warning  during,   and   manifestly   in  conse- 
quence of,    exposure    to    the   sun.     Such  may  have 
lieen    the    sudden     deaths     described     by     Parkes, 
3Iaclean,  Fayrer,  and    others,  in  which    soldiers    in 
the  excitement  and  stress  of  battle,  while  oppressed 
^ith  thick   clothing   and   heavy   accoutrements   and 
exposed  to  a  blazing  sun,   suddenly  fell  forward  on 
their  faces  and,  after  a  few  convulsive  gasps,  died. 
In  these  instantaneously  fatal  cases  the  paralysis  of 
tJie  heart  or  respiration  seems  to  be  of  the  nature  of 
shock,  as  from  a  blow  or  other  sudden  and  violent 
impression  on  the  encephalon. 

Doubtless,  indeed  it  is  a  well-known  fact,  the 
strain  undergone  in  these  and  similar  circumstances 
may,  in  some  instances,  cause  an  apoplexy  or  rupture 
of  worae  description  in  tissues  prepared  for  such  a 
cataclysm  by  morbid  degenerations  of  long  standing. 

Besides  these  there   is  another  type    of  ease    in 

whicli,  after  prolonged  exposure  to  the  sun,  a  febrile 

condition  is  established.     This  is  sometimes  of  great 

845 verity,  being  characterised   by  intense  headache,  a 

J^pM  full    pulse,   a   pungent  dry  skin,  intolerance  of 

,&%  sound  and  movement,  and  occasionally  by  voiuit- 

"*&  or  delirium.  This  condition  suggests  meningeal  con- 

jj^stion,  possibly  inflammation.     The  acute  phase  may 

quickly  recovered    from,   or   it    may   prove    very 

P^^istent  and  last  for  days  or  weeks.      It  may  leave 

0    injurious   effects;    or  it    may    be    followed   by    a 

ar>ety   of    transient    or    more    permanent    morbid 

,ervou8   phenomena.     Among    the    sequelae   authors 

,*v**   mentioned  tremor,   loss  of  memory,  amaurosis, 

^friess,  various  paretic  conditions,  epilepsy,  insanity, 

j/^istent  headache,    recurring    headache,    dyspeptic 

**<Utiona.     How    far    these    sequela?    are    entirely 
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attributable  to  sun -exposure,  or  how  far  th*v  fcffll 
on  independent  diseases,  as  syphilis  far  asittgil  M 
local    cerebral    nmnifestafcions    of    which    rim?  h*™ 
Iwcu  provoked,   though    not  actually  chimpI, 
sun -traumatism,  it  is  not  always  easy  to  say. 

TV-  morbid  ntiatam^  as  well  an  the  cIkimJ 
symptoms,  indicates  meningitis  a*  a  (mi tuns  in  tW*' 
it i stances  of  reputed  sun- traumatism*  Authors  itftf 
to  thickenings  and  opacities  of  the  fiw*ning«*  *n' 
even  to  thickening  ami  roughening  of  the  caWftriuifc 

M . . '!\   inoculations  have  been  advanced  m*  to  0# 
l»;ittio*reiieei».    Manifestly  it  is  not  altogether,  ii  ** 
all,  n  question  of  caloric,  for  such  effects  do  not  rwuU 
from    exposure    to    the    heat  of  a  furnace,    however 
intense.     There  appears  to  be  some  special  element 
in  the  ho) a r  spectrum  capable  of  injuriously  affecting 
the    tissues,    particular!)-    if    they    have    not    become 
gradually   habituated    to  sun-exposure.      That  some 
such  element  does  exist  is  proved  by  the  phenomena 
of  sun -erythema,  of  that  form  of  skin  pigmentation 
known  as  sun-burning,  and,  possibly,  of  leucodermia. 
The  sensation  of  distress  brought  on  by  exposure  to 
a   hot  sun,  which  is  quite  a  different  sensation  from 
that    produced   by  the  heat  of  a  6re,  points  in  the 
same  direction.     In  this  connection   we  are  forcibly 
reminded  of  the  phenomena  of  the  Rontgen  rays  and 
of  their  effects  on  the  tissues. 

Tr«»nl men!.- Patients  suffering  from  sun-trau- 
matism  must  be  kept  as  quiet  as  possible  in  a  cool, 
airy,  and  darkened  room.  For  a  time  the  head 
should  be  kept  shaved  and  cold  applied  to  the  scalp. 
The  bowels  must  be  free,  food  light  and  unstimu- 
lating,  and  alcohol  in  every  form  strictly  forbidden. 
Restlessness  and  insomnia  are  best  treated  by  the 
bromides.  For  a  considerable  time  the  patient  will 
be  conscious  of  loss  of  memory,  and  feebleness  of 
intellectual  power  and  of  the  faculty  of  concentra- 
tion He  may  be  irritable,  liable  to  headache,  and 
extremely  sensitive  to  heat — wvot^  \axticularly  the 
heat  and  #lare  of  the  sun.     So  booyi  «*  W  Sa  «&&*  \» 
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be  moved  he  most  be  sent  to  a  cold  climate,  and 
th*r«  remain  until  all  trace  of  his  illness  has  com- 
ph-tnly  disappeared.  Indeed,  it  is  questionable  if 
tlio  subject  of  pronounced  sun-trauma  should  ever 
»j:ain  risk  the  dangers  of  a  tropical  climate ;  certain 
11  is  that  he  should  not  return  to  the  tropics  so  long 
ta  the  .slightest  evidence  of  cerebral  trouble  remains. 

For  persistent  headache  and  other  signs  of  chronic 

,nttwigitis,    courses   of    the    iodides   and    bromides, 

"Ideated  blistering  of  the  neck  and  scalp,  together 

w)th  careful  dieting  and  general  hygiene,  should  be 

tri*l.    In  not  a  few  instances,  in  spite  of  the  most 

^ivful  treatment,    medicinal   and    climatic,    serious 

'/'"'nanent  disease  of  the  enccphalon  remains,  giving 

****  to  various  and  often  incurable  troubles,  and.  very 

^Unonly,  to  distressing  intellectual  enfeeblement. 

PREVENTION    OF    HEAT-8TR0KK. 

/         In  heat-stroke  climates    great  attention    should 
f    ~     paid   to   the  general  health  ;  if  this  be  not  satis- 
factory) exposure  to  the  sun  and  to  high  temperatures 
a     X»st,   so    far   as    possible,    be    avoided.      Alcoholic 
:    *Nnks,  gluttony,  excess  of   animal    food,    too   much 
^■-Miacco  smoking,  in  fact  dissipation  of   all  sorts,  are 
to*  specially    to  Ik»    deprecated.       Individuals    sutlering 
*   ^e-oiii    malarial     or    other   fevers,     or    from    chronic 
Ver  or  kidney  disease,  run   great    risk    it'   they   are 
^-^areless  alniut  exposing  themselves  to  the  sun.  Violent 
*\.\ereise,  excessive  fatigue,  want  of  sleep,  constipation, 
*re  also  to  l»e  avoided. 

Clothing  ought  to  be  light  and  loose  fitting,  the 
under-garnient  being  of  thin  woollen  material.  In 
going  out  in  the  sun  the  head  must  l>e  protected  by 
a  wide-brimmed  pith  hat  protecting  the  temples  and 
neck  as  well  as  the  top  of  the  bead.  This  hat  should  be 
lined  with  somecoloured  (orange,  I>uncan)  niat-crial  and 
so  constructed  as  to  admit  of  free  ventilation  around  the 
head.  A  pad  of  cotton  sewn  into  the  back  of  the 
coat  in  such  a  way  as  to  protect  the  spine  is  a  wise 
Measure,    and    onr   ado]) ted    by    experienceA    v»\>oyVs- 
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men  in  India.  The  phenomena  connected  with 
Rontgen  rays  suggest  the  possibility  that  there  ir  ^ay 
be  solar  rays,  other  than  the  ordinary  heat  ra— — -J8> 
which,  although  they  may  be  able  to  pass  throi^^gh 
organic    materials,  can  nevertheless    be   arrested  by 

metals.     If  this  be  true  for  the   sun  as  well  as        ^br 
the  Rontgen  rays,  a  useful  addition  to  the  sun  fc    urt 
would   be  a  thin  plate   of   some   light  metal  placz^ed 
between  the  layers  of  pith  constituting  the  basis-    of 
the  ordinary  solar  topee.     A  sheet  of  tinfoil  or  olM    ler 
li«j;ht  metal  would  not  perceptibly  add  to  the  weig    "lit 
of  the  head-gear.    A  white  umbrella,  lined  with  gr^^sen 
or  orange,  ought  never  to  be  despised.     Tinted  (sm«=>ke 
colour)   goggles   are   probably  a  protection,  as  t^ney 
certainly  are  a  great  comfort  in  mitigating  solar  gle^rp. 
Rooms  should  be  kept  dark  during  the  day,  ^3*nd 
cooled   by  means  of  punkahs,  thermantidotes,  tattz*  ie^ 
Venetians,  and   other  contrivances.     In  barracks  **nd 
ships    there    must    be    no    overcrowding.     In   v~«ry 
hot    weather    European    soldiers   should,  if  possm.  "We, 
sleep    under    punkahs.      Military    drills    should        h© 
reduced  to  a  minimum,  and  take  place  in  the  coo>I  of 
the    morning   only,  and  after  the  soldier  has   ha-d  a 
cup  of  tea  or  eotfee  and  some  light   food.     Marc?he3 
should  be  short,   interrupted  by  frequent  halts,    and 
be  got    through    if   possible   in   the   early   morning. 
While  inarching  the  men  ought  to  be  in  open  or «I«?r> 
relieved  of  all    unnecessary  weights,  belts  and  cloth- 
ing,   and    well    supplied  with   water.     Camps  should 
be  pitched  in  cool  and  airy  spots  and  on  turf   axmd 
under  large  spreading  trees  free  from  undergrowth- 
Double  canvas,  and  grass  or  boughs  laid  on  the  wx*-" 
of  the  tent,  will  do  much  to  mitigate  the  tomperai!*:*:ie 
within. 
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CHAPTER    XX. 

UNCLASSED    FEVERS   OF   THE   TR0PIC8. 

Trkrb  can  be  little  doubt  but  that  in  the  tropics  there 
*re  a  number  of  fevers  specifically  distinct  from  any 
tf  the  foregoing,   and   also  from   the  better-known 
fevers  of  temperate  climates.     Such  fevers  are  con- 
taitly  met  with  and  are  a  perpetual   puzzle  to  the 
ttottcientious    diagnostician.       Up    to    the    present, 
"ttle,  if   anything,    of    a    truly   scientific   character 
to*  been   done   towards  describing,  separating,  and 
classifying  them.     Some  attempts  have  been  made  to 
•rrange  these   imperfectly  differentiated  fevers  on  a 
cjiftical  l>asis  ;    but,    until   their    causes    have    been 
discovered  and,  above  all,  until  they  have  been  studied 
*u    reference    to   any    possible  connection  they    may 
h*ve  with    the   malaria  parasites,    with  Micrococcus 
ni*litengis  and  with  Bacillus  typhosus,  anything  like 
a  sound  classification  and  description  has  to  be  post- 
poned.    So  far  as    known,  they  are    not   associated 
Wlth  distinctive  exanthems  or  even  with  distinctive 
Ys<*ral  lesions ;  a  circumstance  which  has  contributed, 
^Joubtless,  to  retard  our  knowledge  in  a  very  important 
Apartment   of    tropical    medicine.     Another  circmn- 
^ce  which  has  retarded  progress  in  this  matter  is  the 
^ientinc  classification  of  fevers  formerly  adopted  by 
up  military  medical   authorities,   to   which    military 
e'-"cal  officers  have  been  obliged,  or  have  elected,  in 
^^tmeasure  to  conform.  It  would  seem  that  until  ipiite 
*}  Ceil^V  every  case  of  fever  of  short  duration,  as  well  as 
i    i  e  cases  which  show    an    intermittent    character, 
yi  -     to   appear    in    the  Army  Returns  as    tc  ague." 
Pi*^    toisk^ingi    slovenly,    not    to    say    dangerous, 
i^**** He     must    have    had    a    powerful    influence    in 
a£      ^ling  the  study  of  the  pyretology  of  the  tropics, 
•^.^?'l  events  by  our  j>rincipal  medical  pioneers  there 
^€?  army  surgeons. 
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►ilious  diarrhoea.     It  is  unrelieved  by  quinine  or 
trie ;    but   it   almost   invariably   responds    to    a 
nge  of  air,  especially  to  a  trip  at  sea. 
X+H-malarial  remittent. — Crombie   remarks 
A  it  is  a  pity  we  have  no  better  name  for  this  fever, 
rich  is  of  very  frequent  occurrence  in  India,  and  is 
e  of  the  most  fatal  of  the  fevers  there.     Remittent 
ft  misnomer,  for  the  symptoms  are  even  less  remit- 
ig  than  those  of  typhoid.     The  temperature  runs 
gb,  touching   104°  or  105°  for  a  long  part  of  its 
Wie.    It  begins  not  unlike  simple  continued  fever. 
T  some  it  is  considered  a  variety  of  typhoid,  not- 
thstanding  the  absence  of  many  of  the  symptoms 
that  disease.     Hepatic  enlargement  and  congestion 
■  early  and  constant  conditions ;  but  the  spleen,  as 
ale,  is  not  distinctly  enlarged. 
u  Bilious  diarrluea,  in  no  respect  resembling  the 
rrhfea  of  typhoid,  is  also  a  very  frequent  symptom, 
inine — often  given  in  large  and  repeated  closes  in 
se  cases — is  not  only  not  useful  but  so  obviously 
Is  to  the  distress  of  the  patient,  without  in  any  way 
ducing  an  improvement    in   the  progress    of    the 
aptoms,   that   it  is  very  soon  abandoned.     Mean- 
ile,  the  temperature  continuing  persistently  high, 
rked    head    symptoms,    especially    delirium    of    a 
ttering    and    irritable    kind,    come    on,    and    the 
ient  may  even,  and  often  does,   pass  into  a  con- 
on  of  coma  from  which  he  can  hardly  he  roused. 
s  condition  of  persistent  high  temperature  without 
•ked  remission,  a  distinctly  enlarged  and  congested 
r,  bilious  diarrhoea,  congestion  on  the  back  of  both 
s$s,  and   a  low,  muttering  delirium,  is    generally 
?hed  by  the  eighteenth  to  the  twenty-fourth  day. 
:oraa  supervenes,  the  patient  frequently  dies  about 
1  period.      In  more   favourable    cases,   when*    the 
iptoms  are  less  severe,  they   may  continue  for  a 
»k  or  two  longer.     Tn  such  the  average  duration 
he  case  is  six  weeks  "  (Crombie). 
Crombie,   although    he   had    seen    tins    li»\w    \w. 
ope&nsy  regards  it  as  being  cssentiaUy   a  &\»Mftfc 
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of  natives.     It  is  seldom  met  with  after  the  age  (*. 
thirty,   hut  is  frequent  enough   in  childhood. 

Double  co^ 

(IlilH  i|        Iru'i 

In     Sou  tli     Ch^^ 
I  encountered  boiSi 
in    Araoy   and     fa 
..       Hong  Kong,  a  pec* 
i       liar   tyj»e  of  fever, 

*  apparently  of  little 
I  gravity  as  affecting 
I  life,  hut  sufficiently 
I       distressing  while  it 

*  lasted.  Thorpe  his 
I  recently  recorded  * 
|  ease  o.curring  in 
f  Wei-hei- wei. 
£  The  disease  » 
|  characterised  by  an 
<  initial  pyrexW 
s       stage   of  from  ten 

-  days'  to  a  fort- 
i  night's  duration, 
i  followed  hv  a  stage 
I  of  from  three  to 
\  seven  day*'  lelative 
i  or  absolute  apyrexw 
t  which,  in  its"  turn, 
=  is      succeeded    "J 

-  auothcr  sj>ell  °, 
5  about  ten  dap 
|  duration  of  si<*rt 
j  fever  and  then  "5 
r  convalescence  C*1^ 
Li  4S)t     Both  in    tA* 

primary  and  in     , 
terminal   fever 
evening      tern  I*5 
t  ure    may    ris«s 
104°      or      If)-*- 
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It    might    be    said    that    such   cases    are   relapses 
<*t    simple    continued    fever ;    but   as   I   have   seen, 
011   at    least    two    occasions,    the    same    succession 
of    events     occurring     almost     simultaneously     in 
two  patients   living  in    the    same    house — once   in 
Wband  and  wife,  and  once  in  brother  and  sister — 
it  seems   probable   that   this   is    a   special   form    of 
disease,  and  that  the  double  fever  is  a  constant  and 
characteristic  feature.     In  the  case   of  the   brotjier 
«»d  sister   the   march    of   their   fevers  was    strictly 
simultaneous,    the   primary    fever,    the    apyretic   in- 
terval, and    the   terminal   fever   occurring  in   both 
patients  on  the  same  days.     Beyond  a  certain  amount 
°f  headache  and  febrile  distress  there  are  no  special 
symptoms,  so  far  as  I  have  been  able  to  observe,  nor 
^7  special  complications. 

Diagnosis. — The  diagnosis  of  these  imperfectly 
differentiated  fevers  is  always  a  difficult  matter, 
specially  so  during  their  early  stages.  Among  other 
Possibilities  that  of  typhoid,  of  undulaiit  fever,  and  of 
malaria,  has  to  be  considered.  The  persistent  absence 
from  the  blood  of  the  malaria  parasite  and  of  pigmented 
'^oocytes,  if  vouched  for  by  an  experienced  observer, 
and  the  neg&tive  results  attending  administration  of 
(lQmine,  together  with  the  absence  of  definite  periodi- 
cuy  in  the  symptoms,  of  pronounced  ansemia  and  of 
^rked  enlargement  of  the  spleen,  should  be  decisive 
Jwinst  malaria.  But,  in  the  present  state  of  our 
knowledge,  it  is  very  hard  indeed  to  exclude  typhoid 
*DfJ  un«iulant  fever  until  the  case  is  well  advanced. 
11  niav  lie  that  further  experience  of  the  bluod  scrum 
yts  will  establish  their  title  to  be  regarded  as 
Cutely  pathognomonic  signs.  In  this  event  the 
Practitioner  will  have  in  his  possession  an  invaluable 
'"'  in  the  diagnosis  of  tropical  fevers.  As  things  are 
,  Present,  in  cases  in  which  there  is  the  slightest 
t  u'»t  it  is  an  excellent  rule  to  regard  all  doubtful 

*****  as  being  ]>ossiblv  typhoid. 
tf     "Treatment. —  It   is  well  at  the  commencement 
doubtful  tropical  fevers  to  lie  as  guarded  \n  Vtv^V.- 


3°2 


Unclassed  Tropical  Fevers. 


merit  as  in  diagnosis,  and  to  eschew  active  purgatives, 
to  enjoin  rest  in  bed,  to  place  the  patient  on  a  bland, 
unstimulating  fluid  diet,  and  to  confine  medication  to 
some  innocent  fever  mixture.     There  is  no  specific 
treat ment  for  any  of  these  unclassed  fevers.     Each 
case  has  to  be  dealt  with  on   its  own    merits  and 
on  general  principles.     Headache  may  be  relieved  by 
cold  applications  to  the  forehead,  by  an  ice  cap,  or, 
especially  if  temperature  rises  high,  by  sponging  and, 
if  not  otherwise  contra-indicated,  by  occasional  doses 
of  antipyrin  or  some  similar  drug.     If  quinine,  on 
the  supposition  that  the  case  is  malarial,  has  been 
freely    tried,    and    without   beneBt,    it   must  not  be 
persisted  with.     As  already  hinted,  "  low  fever  "should 
be  treated  by  change  of  air,  and  more  especially, 
where  feasible,  by  a  trip  to^  sea. 
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CHAPTER    XXI. 

BERIBERI    (KAKKE,    BAKBIERS). 

■II Ion.— Beriberi  is  a  specific  form  of  multiple 

i^npheral   neuritis  occurring  endemically,    or  as  an 

epidemic,  in  most  tropical  and  sub-tropical  climates, 

•"d,  also,  under  certain  artificial  conditions,  in  more 

k^perate  latitudes.     The   mortality  is  considerable, 

"©ath  usually  de[iending  on  heart  paresis. 

Historical.— The  special  nature  of  beriberi  was 

f^ognised  by  the  Dutch  in  the  early  years  of  their 

J^tprcourse  with  the  East.     Later,  it  was  studied  by 

British  physicians  in  India,  particularly  by  Malcom- 

ae,i.  Carter,  Waring,  and  Morehead.     It  was  not  until 

*   **iore  recent  epidemic  in  Brazil  that  berilx»ri  began 

^    riKreive  attention  from   the   present  generation  of 

lli«niieal  men  ;  and  it  was  not  until  Mr.  Anderson,  of 

***-  Thomas's  Hospital,  and  then  of  Tokio,  Japan,  Dr. 

^Hiinuns,  of  Yokohama,  and  Professors  Scheube  and 

*Wlz,  also  of  Tokio,  took  the  matter  up  that  it  was 

^ndied  by  modern  methods,  accurately  defined,  and 

rts  pathology  correctly    apprehended.     Scheube  and 

Kaelz  were  the  first  to  show  distinctly  that  l>eriberi 

w  of  the  nature  of  a  speci fie  peri pheral  neuritis  similar 

to  that  of  diphtheria  and  alcohol,  a  view  which   was 

sulise^uently  confirmed  and  adopted  by  lYkelharing 

and  Winkler,  and  by  many  other  observers. 

fteoffrapliical  distribution.  The  area  of 
the  endemic  distribution  of  herilieri  is  eo-ex tensive 
probably  with  the  tropical  and  sub-tropical  belts ; 
doubtless  it  exists  in  many  places  where  its  presence 


304  Beriberi.  9 

is  not   generally  "suspected.      It   is   the   scourge  of 
many  of  the  mines  and  plantations  of  the  Malay  and 
Eastern  Archipelago.     It  is  apt  to  break  out  among 
*<hn  coolie  gangs   engaged  on  extensive  engineering 
works  in  the  tropics,  such  as  the  Panama  Canal  or 
the  Congo  railway.     It  haunts  the  Dutch  army  in 
Sumatra,  and  used  to  be  common  enough,  until  better 
hygienic  methods  prevailed,  in  the  British  armies  in 
India.     It  is  at  home  in  many  parts  of  Japan,  par- 
ticularly in  her  large,  low-lying,  damp,  over-crowded 
cities.     It    occurs    in    China,    Manila,    the  Eastern 
Peninsula,    India  and  Africa.     It  is  prone  to  breai^ 
out  in  gaols,  in  schools,  in  ships.     Sometimes,  as  at\ 
epidemic    wave,  it   passes  over   a   tropical    country— 
as  was  the  case  in  the  early  'sixties  in  Brazil,  whe^*^ 
it  still    lingers.     Sometimes  sporadic  cases  crop  u*.  p 
here  and   there,      (ienerally,  when  it   appears  in        a 
community,    it    attacks  large  numbers,    picking  0  -m_it 
particular    houses    and     districts.     Lately    we   h  aead 
an  account   of  a  small    epidemic  among  a  group        of 
Western  Australian  natives,  and  also  among  Chini—1  -Jc 
on   the  eastern  seaboard    of  Australia,    a   continff^  ^ 
where  beriberi   wiis  formerly  supposed  not  to  exi   ^^ 
Similarly,  it   appeared  lately,  apparently  for  the  fi^*" 
time,  in  Japanese  immigrants  in  Fiji.     A  little  wh 
ago    T   saw  a   case    having   the    history   and  clinic  "" 
features    of     beriberi     from     Lake     Nyassa,  anoth 
from  the    Upper  Congo,  another  from   Hayti.    1^m 
bear  of  it  also  from  Havana,  from  New  Caledon^ 
from    the    Sandwich     Islands — all     of    them  plae» 
not    before    known     to     be    liable     to    this   disease 
So    that    the    area    is    proliably    a    very    extensiv 
one.     Indeed,    within    the  last    few    years  it   woul 
secin  that   it    includes  the   temperate  as  well  as  t) 
tropical  zones.       Recently    l>eril>eri    showed  itself 
a    lunatic    asylum     in     Ireland -    Richmond   Asylu 
Dublin  ;  and  apparently  the  same   disease    lias   b 
seen   lately  in   lunatic  asylums  in  the  United  St- 
and in  Krance,  and  also  among  the  fishermen  on 
North  American  coast. 
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Symptoms.— Medical  visitors  to  the  native 
hospitals  in  many  parts  of  the  tropical  world  are 
likely  to  have  their  attention  arrested  by  the  large 

T«t>portion  of  cases  of  partial  paraplegia,  of  cases  of 

fcderaa   of    the    legs, 

*nd  of  cases  of  general 

dropsy.      These,    for 

the-  most    |»rt,    arc 

cwesof  neriberi. 
Paraplegic 

f**«*» — On  exam  in - 

"ig  one  of  the  para- 

Pkgic  cases   referred 

to  (Fig.  49),  it  will  be 

found  that,  besides 
Paraplegia  of  greater 
°r  lesser  degree,  there 
lH  a  certain  amount 
°f  anaesthesia  or  of 
numbness  of  the  skin  ; 
Particularly  of  tht- 
skin  over  the  front 
°*  the  tibia?,  the  dorsa 
°f  the  feet,  the  sides 
°*  the  thighs,  perhaps 
alf*o  of  the  finger  tips, 
an<l  of  one  or  two 
areason  the  arms  and 

tr«nk.      The    visitor 

n'av  be  struck    with 

l"e   thinness    of   the 

Mienfg    calves,    the 

flaM»y    state    of    the 

tf^rocneniii ;  and  by 

10  fart  that  if,  whilst  making  the  examination,  In* 

*'0U/c|   Jlaliciits  these   ami   the  neighbouring    muscles 

th  /ie^lat  roughly,  particularly  if  he  should  squeeze 

c&ll ,J   ;4i5amst   tnt*  underlying  lames,  the  patient  will 

thigh  ^  m  pa"1  anc* tr^ t0  ('ra"  ^,e  '""k  away*   r^ie 

Muscles,  may  be  found   to  l>e  similarly  teiY<tav, 


Fi.r.  4'*.    -P.inij'lr^ic  txiilwri.     {lUniU  v. ) 


the  knee  reflex  be  tested  in  t. 
first  week  there  will  be  no  n 
can  any  clonus  be  elicited, 
iv Ilexes  are  lost  ;    but  the  sup 
in  extreme  conditions  of  paresis 
are  usually  present  and  more  or  1 
cases,  the  patient  is  set  to  butto 
up  a  pin,  possibly  he  has  a  difficu 
he  cannot ;  he  may  bungle  and  fu 
ataxic. 

There  is   more   than  ataxia 
hand  grasp  is  so  enfeebled  that 
culty,  on  this  account  as  well, 
bowl  and  feeding  himself.     Then 
hands  ;  and  never  or  very  rarely  i 
the  ocular  muscles,  or  of  the  mi 
mastication,  of  the  tongue,  or  of 
sphincters   and   bladder    operate 
the  functions  of  the  alimentary  » 
fairly  well,  although  there  is  o\ 
distension  and  oppression  after  fc 
being  got  out  of  l>ed  and  started  1 
to  progress  at  all,  his  gait  will  1 
but    he  is  not  ataxic  merolv    ^ 
h;md«    ;*    -  "" 
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^  bis  muscular  weakness,  as  well  as  the  partial 
uesthesia  from  which  he  suffers,  make  him  adopt  all 
^rta  of  devices  to  assist  him   in    progression  (Fig. 


Fig.  50.— Paraplegic  U'ritx-ri.     (lkntlty.) 

Manifestly  these  patients  are  suffering  from  some 
111  of  peripheral  neuritis.  The  general  health  is 
^  for  the  most  part ;  their  tongues  are  clean,  their 
*&h  are  fairly  regular ;  and  there  is  nothing  ft\x\\s& 
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with  the  urine.    Digestion,  assimilation,  and  excretion 
go  on  satisfactorily. 

The  heart  and  circulation.  — When  the  heart  is 
examined,  if  the  case  be  at  all  recent  or  moderately 
severe,  attention  is  at  once  arrested.     On  inspection 
it  may  t>e  remarked  that  the  impulse  is  diffuse,  or  is 
obscured  by  pericardial  effusion ;     that  there  is  epi- 
gastric pulsation ;  that  the  carotids  throb  too  violently  I 
that  there  is  that  peculiar  wobbling,  pulsating  move- 
ment in  the   jugulars  that  denotes  tricuspid  insutfi* 
cieney.  On  percussion  the  pnecordial  area  is  frequently 
found  to  be  enlarged,  perhaps  very  greatly  enlargp**» 
especially    to   the    right ;    and  on   auscultation  lo**|J 
bruits,    usually   systolic   in   rhythm,    may  be  hear"~l 
Marked   reduplication  of  the  sounds,  particularly    *^ 
the  second  sound,   is   to  be  noted.     The  auscultate ^r 
may     in     a     large     proportion    of    cases     also      1* 
struck     by     the   peculiar    spacing    of   the    interv^-k 
between     the    sounds.     It    may    be    hardly   ]>ossil -*& 
to   tell    by   the   ear  alone    which  is    the    first  pai"*** 
and  which  is  the  second.     They  seem  alike  in  point    ** 
duration;  so  that  the  sounds  of  the  heart  are,  lil*c 
the    beats    of   a    well-hung   pendulum    clock,  evcr*v 
spaced,  and  not,  as  they  are  in  health,  separated  by     * 
lung  and  a  short  interval,  like  the  beats  of  an  ill-hii*1© 
clock.     It  will  also  be  observed  that  the  heart  is  v^*? 
irritable,  becoming  easily  quickened   by  exertion.        *j 
will  l>e  judged,  therefore,  that,  in  addition  to  periphe>*"al 
neuritis,  there    is    serious  disease  in   the  circulate* *7 
system,  particularly  in  its  innervation;  that  there     ** 
dilatation  of  the  right  side  of  the  heart ;    and  tl** 
there  is  a  state  of  relaxed  arterial  tension. 

All  these  signs  and  symptoms  vary  in  degree  ft"*^11 
time  to  time  in  the  same  case,  and  differ  in  degree  ^ 
different  ease*. 

l>ro|»*i<*:il  <»sim»*.     In    the  next    bed,  peril**  !*» 
to  the  patient  whose  picture   1   have  tried  to  dr*1**' 
may   be  seen  another  man  suffering  from    apparent 
•  juite  a  different  affection  (Fig.  ol).    He  is  propped  UF 
in  l>ed.     Instead  of  being  thin  and  wasted,  as  the  !»** 
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1  ■>'  .'ItT.  ":ii*  f:ii-.-  i-  pully 
;i^'i  ii»M\-y  :  liU  lip*  pos- 
sibly an*  slightly  cyan- 

«isi-«l ;     and     his     arms, 

hands,  trunk,  \vg*t  and 

feet  art*  distended  with 

"•dema.       It     may     he 

thought  from  the  appear- 
and of  the  oedema  that 

rt    is  a   case   of    acute 

nephritis,       and         an 

examination    with    this 

idea  may  be  made  of  the 

"canty,     dark  -  coloured 

urin<\    But  this  is  found 

to    hr  of    high    specific 

gravity,  and  to  contain  no 

albumin,  or  only  a  mere 

trace;  so  that  the  case 

cannot  be  one  of  acute 

Wight's  disease.    Care- 

"il  ol  nervation  will  dis- 
cover that  the  (vdeina  is 

"■•niifwhat    firmer    than 

fbat  of  nephritis,    and, 

1,1    not  a  few  instances, 

"lut  it  does  not  involve 

"ie  scrotum.  Occasion- 
al v  cases  a iv  met  with 

111  vliich  the  n-dema  is 

I^^uliarly   localised  and 

"'iritive.      Attention   is 

|*w    directed     to     the 

l^art.  and  liere  a  bruit 

ls    ■Uncovered,      1  resides 

other  evidences  of  dilat- 
*J>wi  of  the  organ  and  of  arterial  relaxation,  just  as  in 
J'1*  first  case.  The  lungs  are  now  examined,  ami  there, 
j°»one  may  (or  may  not)  discover  si^ns  of  single  or 
double  hydro-thorax,  although,  probably,  not  to  a  very 
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great  extent.    The  lungs  themselves  are  healthy.        O 
getting  him  out  of  bed  it  is  found  that  the  patient,  can 
hardly  walk,  partly  from  breathlessness ;  partly  on  ac- 
count of  mechanical  interference  by  the  dropsy  -with 
the   movements   of   the  legs ;   partly,   perhaps,  from 
some  degree  of  paresis.     He  has  ankle-drop  possibly ; 
and,  if  firm  pressure  be  brought  to  bear  on  the  calf 
muscles  through  the  oedema,  signs  of  hyperesthesia 
of  the  muscles  may  or  may  not  be  elicited.     Knee-jerk 
is  probably  absent,  and  there  is  numbness  of  the  shins 
and  finger-tips.     The  tongue  is  clean,  the  appetite  fair, 
and  there  is  no  fever.     But  there  may  be  complain* 
of  precordial  distress  and  even  pain ;  this  is  aggravated 
by  a  full  meal,  so  that  the  patient  is  obliged  to  eat 
sparingly.      The  amount  of  urine  is  generally  very 
much  reduced — to  a  few  ounces  even.    In  this  patient 
therefore,  there   are   the   same   signs   of    periphe*"** 
neuritis   and   of   dilatation   of   the   heart   as  in  tb« 
other  case.      In  addition,  there  is  a  somewhat  fii^*11 
oedema,   which  is  not  altogether   cardiac,  but,  as   »** 
character  and  the  circumstances  in  which  it  is  foul*- 
suggest,  is  probably  connected  partly  with  lesion    **_ 
the  nerves  regulating  urinary  excretion,  and  par*>V 
with  the  play  of  transudation  and  absorption  in  t>^*€ 
nutrition  of  the  connective  tissue. 

JVIixed  paraplegic  and  dropsical  eases.- — 
Tn  the  next  bed  to  this  patient  there  lies,  perhaj^ 
another  case  which  looks  like  a  mixture  of  the  t^^ 
preceding.      There  is  oedema  to  some  extent,  parties-* 
larly  of  the  shins  and  feet,  about  the  flanks,  sac^"4 
region  and,  very  generally,  over  the  sternum  and  rr^^ 
of  the  neck.     There  is  numbness  of  the  shins,  th^* 
is    some    ataxia,    there   is   muscular  weakness    K^ 
hyperesthesia-  particularly  of  leg  and  thigh  muscl^=" 
there  is  absence  of  knee-jerks,  there  is  cardiac  bru~~ 
and  there   are  signs  of   dilatation  of   the   heart  a^^ 
relaxed  arterial  tension.     Just  as  in  other  cases,  t- 
general  health  of  the  patient  is  unaffected,  the  tong"" 
is  clean,  the  urine  though  scanty  is  otherwise  norm    -^ 
and  there  is  no  fever. 
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Great    variety    in    degree    ami    combination    of 

wmpfaiH*.  —  All  through  the  wards  of  the  hospital 

'W-ik  of  similar  rases  may  Ik*  encountered.       Some 

Me  so  triding  that  they  art1  up  and    moving   about 

villi  Dion*  or  less  freedom  ;    others  are  so  severely 

bitten  that  they  lie  like  logs  in  their  l>eds,  unahle 

to  more  a   limb   or   perhaps  even  a  linger.     Some 

w*  atrophied  to  skeletons ;   others  arc  swollen  out 

*ith  dropsy  :  and  some  show  just  sufficient  dropsy  to 

conceal  the   atrophy   the    muscles   have  undergone. 

Although  the  cranial  nerves  al>ove   the  seventh  are 

wver,     or     very     rarely,     involved,     in     some     it 

w«ll  lie    noticed    that    the    laryngeal    muscles   are 

'•fleeted,  the  patient  being  unable  to  speak  al»ove  a 

*hi8|HT  or  to  produce  an  explosive  cough,      hi  one  or 

**o  the  abdominal  and  the  perineal  muscles  may  l>e 

*> profoundly  paralysed  that,  when  cough  is  attempted, 

**  most  »  husky  expiration  is  produced,  whilst  the  belly 

*  klged  forwards  and  the  |>erineum  shot  downwards 

"J  the  sudden  contraction  of  the  muscles  of  expiration. 

Erroneous   dbiynoses.  -  -  The    novice    in    tropical 

^fclicine    will    be   greatly    puzzled    for   a    time  owr 

thesf  cases.     I  have  seen  them  diagnosed  as  many 

J^nds  of  diseases,  and,  until  I  had  a  little  experience, 

™lve  so  diagnosed  them  myself.      1  have  seen  them 

called  cardiac    disease,     locomotor   ataxia,    muscular 

"^umatism,  progressive  muscular  atrophy,  ascending 

spinal  |>arahsis,  and  have  over  and  over  again  seen 

"iHn  relegated  to  that  refuge  for  ignorance    -malaria, 

an'l    called    '*  malarial    rheumatism,"    or    "  malarial 

Paralysis,"   or,    more    pedantically,    "  malarial     para- 

I**ia,''or  "malarial  neuritis."*  ' 

If  the  visitor   has  the   curiosity  to  examine   I  lit- 

f0      '*r.  Strachan   lian   flc»cril>o«l   ll'rurtitinni  r.   1  Si*?,   l>.    177)  n 

Jj?  i?' iimltiple  |ieriplieriil  lifuritin  which  hf  calls  4a  niiilarinl."' 

from   \?-':x*e  l*  endemic,  ami  very  common  in  •lamnica.     It  ilifFu* 

fa       ^Hberi   inasmuch   aK  it  w   not   attamli'il  with  •  iih-ma.  is 

«a.j  j   *fttl  v    iittfiuleil    with    implication   of    the   cranial    nrm-n. 

ftotn  H  ^rVly  fatal.     We  have  no  account*  of  any  Niinilur  dittciiH* 

*e'irit*l^l'r  tropical  eoimtrirH.    Prolmhly.  therefore.  Dr.  StnuhanV. 

*r  Hh  IT    m  not  ,nalarial,  ou*  'Ii'IkmhIh  on  nomo  cauio  |M'culiur,  no 

*tiown.  to  Jamaica.     The  Mihjoct  requires  further  atvwVj. 
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blood  of  these  patients,  possibly  in  a  proportion  of 
them  he  will  find  Filaria  noctnrna,  Qr  some  of  the 
other  bloodworms ;  very  likely  he  will  then  think 
that  the  cases  are  forms  of  filariasis,  and  he  may 
construct  theories  to  explain  how  the  filaria  pro- 
duces the  symptoms.  Or,  if  he  examine  the  feces, 
very  probably  in  over  50  per  cent  of  the  cases,  or  in 
some  countries  in  nearly  all  the  cases,  he  will  find 
the  ova  of  Ankylostomum  duodenafe  and,  probably, 
those  of  Trichocephalus  dispar  also.  On  this  evidence 
he  may  conclude  that  these  are  cases  of  ankylosto- 
miasis. He  had  better,  however,  not  commit  himself 
to  such  a  diagnosis  until  he  has  ascertained  how  it 
fares  with  the  rest  of  the  population  as  regards  the* 
parasites ;  for  he  will  find  that  the  filaria,  theankylos- 
toinum,  and  the  trichocephalus  are  quite  as  prevalent 
outside  as  inside  the  hospital,  and  in  the  healthy  »* 
wi'll  as  in  the  sick. 

]*nst  history  of  patients. — On  inquiry  he  will  leai"* 
that  most  of  the  cases  come  from  two  or  three  eentr*-"8 
where    similar  disease   is   endemic — from   some  p^"*" 
ticular    plantation,    mine,   or  village.     He  will  b\^ 
remark   that   the  same   places  supply  both  atrophy 
paralytic  cases  and  dropsical -paralytic  cases;  and   ^ 
will  also  learn  that  many  of  the  atrophic  cases  oo^T.-. 
n leuced  with  dropsical  symptoms.     From  this  he  v 
make  the  important  deduction  that  he  is  dealing,  a-  ^^ 
with  two  diseases,  but  with  two  phases  of  the  MI^^\C 
disease  :  that  sometimes  this  disease  assumes  atropl^^^ 
features,  sometimes  dropsical  features,  and  that  soui^^S  e 
times    it    is   of   a    mixed   character.      Many   of  ^^^^0{ 
patients  will  give  a  history  of  fever  at  the  outset  ^^~- 
their  troubles  ;  in  some  there  is  a  history  of  diarrha»a^^|j 
in  some  the  paralytic  or  dropsical  symptoms  develope^^V 
very  slowly  :  in  others,  again,  they  came  on  rajndl^^^j^ 
In    some    there  is  a   history  of  a  similar   attack  tl— ■- 
previous  year,   or  a  yearly  attack   for  three  or  fot- — 
years   in   succession.      Some  will    tell   that  they  ha\ 
been   ill   for  several    months,  others   that  they  haV" 
been  ill  for  a  week  or  two  only. 
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Uncertain  course. — The  visitor  will  learn  that  this 
dl^sp,   which     is    lierilieri,    commences    slowly    or 
j-itfilfuly :  that    it   may   be  preceded   by  a    period  of 
'ntaimttiug  languor,  aching  legs,  fslowly  advancing 
x**iJema  of  legs  or  face  ;  or  that  the  patient  may  wake 
UP  some  morning   and    find  that  during  the  night  • 
m  has  become  dropsical  or  paretic.     Thus  the  disease 
Jta?  develop  slowly  or  rapidly.  Equally  uncertain  are 
H*  progress  and  danger  :  within  a  day  or  a  week,  or  at 
anytime  during  its  course,  it  may  assume  fulminating, 
malignant  characters.     It  may  completely  subside  in 
a  few  days,  or  it  may  drag  on  for  months.     It  may 
S*i  well  apparently  and  then  relapse.     It  may,  and 
generally  does,  clear  up  completely ;  or  it  may  leave 
*  dilated  heart,  or  atrophied  limb  muscles  with  corre- 
sponding deformity.     The   variety   in    the    severity, 
Progivss,  and  duration  of  beriberi  is  infinite  ;  but  in 
*ll  rases  the  essential  symptoms  are  the  same — greater 
0r  Ipss  o-dema,  especially  over  the  shins  :  muscular 
'♦•Hleness  and  hypenesthesia,  especially  of  the  legs  ; 
dumbness,   especially  over  the  front   of   the    shins  : 
liability  to  palpitation  from  cardiac  dilatation,  and  to 
M"Men  death  from  the  same  cause. 

l9ri*jf*tH  of  the   owe*.  -  As    the    visitor    watches 

"ta  progress  of  the  cases  he  will  l»e  astonished  that 

'■""He  which  he  tin  Might  examples  of  locomotor  ataxia. 

°r  of  progressive  muscular  atrophy,  or  of  ascndinir 

Npmal  paralysis,    gradually  improve,    begin    to    walk 

H^,!»t.  and  finally  quit  the  hospital  quite  well.      He 

*'"  lie  astonished    to  see,   after    perhaps   a    profuse 

•NUhsis,  t|lt.   l,loated   carcass,  that  couhl  hardly  turn 

,ts,'h"  in  bed,   rapidly  shrivel  to  little  more  thaii  skin 

"'   *»oinf,  and   assume    all    the    appearances    of    the 

j    °/'"ic  cases  ;  and,  later,  perhaps  after  many  months, 

'"'no    rehabilitated,     and,     in     due    course,     walk 

tl      °*  the  hospital  quite  well.      He   will   notice  that 

,//y.    '^!'diae  bruits  come  and   go  :  that    the  degree  of 

ii-Ji     a^V>n  of  the  heart  is  subject  to  fluctuations  ;  that 

^*  *f-*emed  organic  disease  completely  disappears, 

** rtfiac  afta^fo. — But  he  will  also  \>c  as\.cm\s\\ei\, 
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as  lie  goes  his  rounds,  to  see  so  often  empty     hds 
where  the  day  before  lay  men  whom  he  consicJem/ 
by    no    means    seriously    ill  —  certainly   not  dying. 
Some  day  he  will  come  on  a  patient,  whom  the  jot- 
vious  day  he  thought  to  be  by  no  means  seriously  i/J./ 
actually  in  extremist.     The  poor  fellow  is  propjjed  op 
in  bed,  he  is  struggling  for  breath,  his  face  is  purple, 
his  eyes  are  starting  out  of  his  head,  his  whole  *tti- 
tude  is  expressive  of  the  utmost  distress;  he  has » 
horrible,  tearing,    boring,    crushing   pain   under  hw 
sternum  and  in  the  epigastrium ;  the  vessels  of  bis       ' 
neck  are  throbbing  violently,  his  pulse  is  quick,  smalV 
intermittent,  and  his  extremities  are  cold.    In  a  short 
time  the  patient  is  dead.     Some  of  the  fatal  cases,  H€ 
will  note,  die  quite  suddenly  as  if  from    syncope:  b*"** 
must  die  in  the  distressing  way  described,  evident-VS 
from  paresis  and  over-distension  of  the  right  heaC-^ 
complicated  and  aggravated  by  oedema  of  the  lun^""*' 
or  by  diaphragmatic  paralysis,  by  hydrothorax,  or  fc'    3- 
hydro]  HMncardimn. 

Xmnenclatnre.  and  classification  in  beriberi. — F-^^^ 
purposes  of  description,  the  puralytic-a  trophic  cas-— "' 
are  designated  "dry  beriberi"  or  beriberia  atroplric^^^ 
the  dropsical  cases,  "wet  beriberi"  or  beribei  * 
hydrops  ;  and  those  in  which  there  is  a  combination  c 

both  conditions, "  mixed  beriberi."  Sometimes  the  cas 
are  classified  according  to  the  rapidity  of  developme^^^ 
and  gravity  of  symptoms  into  acute  or  pernicious,  sn 
acute,  and  chronic.     None  of  these  classifications  ] 

good,  seeing   that  they  all  refer  to  the  same  disca*^^? 
and    that    one  form    may   suddenly   or    more   slow 
merge  into  the  other. 

/Ktioloary.- — «SV.rf  a/??,  occujHition,  etc. — Beribe*^"r 
attacks  both  sexes.     Although  rare  in  childhood  ai  "-^( 
extivinr  old  age,  it  occurs  at  all  ages,  its  favourite  ng 
being  from  about  fifteen  to  thirty.      It  affects  rich  - 
well  ,ls  poor.      It  is  confined  to  no  particular  trade  •* 
occupation  ;  if  anything,  it  has  a  predilection  fortho 
who  l<»a<l  a  sedentary  life  and  are  much   indoors,  <* 
students,  prisoners,  and  the  inmates  of  asylums; 
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i*  '■;•;  »••  iiH;ii-k  pregnant  <>r  parturient  females.  It  is 
•jiiiti'  :i-  common  in  the  strong  and  full-blooded  as  in 
tin*  weak  and  anaemic. 

Climatic  condition*. — In  countries  in  which  there 
i*  a  hot  and  cold  season  the  epidemic  outbreaks  occur 
during  the  former,  old  cases  improving  and  new  cases 
<*asing  to  crop  up  during  the  winter.  In  countries 
*hich  arc  hot  all  the  year  round  beriberi  may  appear 
*t  any  time ;  most  frequently,  however,  in  such  cli- 
mates it  appears  during  the  rains. 

Beriberi  a  place  disease  like  malaria. — Everything 
points  to  beriberi  being  a  disease  of  locality,  in 
tnii  respect  resembling  malaria.  It  further  re- 
sembles malaria  in  being  fostered  by  damp,  by  high 
temperature,  and  by  its  most  often  attacking  those 
who  sleep  on  or  neir  the  ground.  As  with  malaria, 
5^ough  its  explosion  in  any  given  individual  residing 
1,1  the  endemic  area  may  be  solicited  by  fatigue,  chill, 
Privation,  and  other  causes  of  physiological  depres- 
8lon,  it  is  not  actually  caused  by  such  circumstances. 

Influence  of  overcrowding. — Overcrowding  seems 
*  -•  favour  the  outbreak  of  beril>ori.  This  has. 
Perhaps,  a  good  deal  to  do  with  its  frequency  and 
v,rulenee  in  such  conglomerations  of  humanity  as 
ap*?  found  in  Oriental  gaols,  schools,  mining  camps, 
Plantation  lines,  armies,  ships.  (Jul ike  malaria,  it 
ll*  common  enough  in  the  middle  of  large  e.ities,  as 
well  as  in  villages  and  jungle  lands. 

Ship  beriberi. — Unlike  malaria,  it  is  common  in  the 
Satire  crews,  more  rarely,  though  occasionally,  among 
the  European  officers  and  sailors,  of  ships  on  the  high 
**ms  and  far  away  from  any  recent  telluric  influence. 
f^be crowding  in  the  damp  forecastle  and  the  exposure 
^cident  to  a  sailor's  life  seem  to  he  among  the,  though 
a°t  the  only,  reasons  for  ship  beriberi.  Thus  this  form 
°*  the  disease  is  often  seen  at  the  Seamen's  Hospitals 
**  *he  Albert  Docks  and  Greenwich  mining  tin1  lascars 
a**d  sidi-boys  of  steamers  trading  to  India,  the  disease 
iPP^aring  perhaps  months  after  the  ships  have  left  the 
^t,  sometime* even  months  after  they  have  l>een  lying 


-t-atner  was  mild  for  Engi 
\>  ry  o«ld  f»-r  tbo  half-cloth 
•■:■•    M.izirn:    in    their  quart 
■■•:■   :.   w.  ai;«l    wntil-itor  of  \ 
:".  ^-.  i.     The  place  was  suff<. 
rtvLoLer.t   of  steaming  humai 
humanity  either.     I  do  not  k 
>:o»eii  themselves  away  with 
yl.we.  but  there  was  a  crowd 
symptoms   of   beriberi,  and 
Af:er  seeing  the  forecastle  I 
»i*rk   oelK  an  oblong  den  wi 
vv.c  vii  top  of  the  other,  loca 
v.c^'.-.lvurhood  of  the  keel.     '. 
:v\\v.<  of  ventilation,  and  barely 
I  :\»  :• . .: :  hree  men  sitting  on  the 
:'■*■".•  ^ :: r!o :i n**  from  se vere  beri 
a: .  :  » ,ir\i*  heard, died  before  m< 
*•:•.     :.»  the  hospital  just  in  ti 
:".:  ■:•■  ";\is.      Hie  fact  is  that  t 
jv:.lv:i  ar**  fostered  by  the  art 
: : : »  :  ^r. o r.i \ 1 1  uiscars  are  allowed 
:V  \  the  ivM  of  the  Knglsh  cli 
o:-.!.r.!i^   KritiOi  sea>.  thev  trv 
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ii!.i|iii'.-l    liv    similar    means    in    the    1  >nl»lin    lunatic 
:»\v!uui    alre;idy     alluded     to.       This    asylum,     built 
fur  l,n00  inmates,  had  l,.r)00  crowded  into  it.     Any- 
one who   knows    what   the    atmosphere   of   even  a 
vell-regulated  and  not  overcrowded    dormitory  in  a 
junatic  asylum  is  like,  can  imagine  what  it  becomes 
in  warm  weather,  where  three  patients  are  lodged  in  a 
place  barely  sufficient  for  two.     The  heat,  the  breath- 
v«pour  condensed  and  streaming  down  the  walls,  the 
effluvia    from    the    patients,    the   closed    doors,    the 
barred  windows,    the   want   of   air,    and    the   damp 
°onapire  to  foster  any  germ  of  beriberi  which  evil 
chance  may  introduce  into  this  incubator.     These  are 
Ju$t  the  conditions  found  in  the  tropics;  and  when  such 
Auditions  are  reproduced  elsewhere,  even  in  temperate 
Miniates,  on  the  beriberi  germ  being  accidentally  sup- 
plied from  without,  the  result  will  be  just  the  same. 

Beriberi  a  germ  disease,    but  probably  not  com- 

*n**nicablefrum  man  to  man. — Beril>cri  is  undoubtedly 

a  genu  disease,  for,  as  not  a  few  facts  have  shown, 

the  cause  can  be  transported  from  place  to  place  and, 

°n  encountering  suitable  conditions,  will   multiply  as 

only  a  living  organism  can.    I  do  not  think,  however, 

that  the  germ  live3  as  a  parasite  in  the  human  body, 

°r  that  it  exercises  its  pathogenic  powers  in  a  direct 

Way»  or  that  it  passes  directly  from  one  huumn  being  to 

&n.otber  like  the  germ  of  the   ordinary  infectious  or 

directly  communicable  diseases.     Nurses  and  medical 

ni^n  in    hospitals    where,    perhaps,     there    may    be 

hundreds   of    beriberi   patients,    do    not    catch    the 

disease;  nor  in  hospitals  located  outside  the  endemic 

districts  does  it  spread  to  other  patients.     Of  course, 

**  hospitals  are  themselves   infective,  are  themselves 

"^iberi   centres,    beriberi    may   in   that    case  attack 

patients  admitted  for  other  diseases,   particularly,  T 

"lnk  T  have  observed,  for  surgical  disease-  --operation 

Ca*T* ;  in  these  circumstances    it  may  attack   nurses 

atld  medical  attendants.      lWiberi  resembles  malaria 

^d  yellow  fever  in  some  of  these  respects. 

Possibly  caused  by  a  torin  y  fine  rated  by  a  yenn 


*■* 


BfKlfiEMI* 


Jiriwf   in  the  ftatietd'*    nirrtrwWt^yt.  — It  if  Atf 
rviimrked   that  when  patients  are 


endemic  spots  they  At  once  begin  to  uaprowv  lit 
may  Ik*  out  of  danger  Lri  a  few  day*;  whilst  *k* 
who  remain  in  tin-  t*ncl*oiiic  ares  most  pcoMrif  f 
from  Iwui  to  worn*,  and  WW  likely  di*t  It 
the  rdace  wvre  infected  by  the  genu*  and  net  fbt  i 
dividual ;  cl*e,  why  should  patients  begin  to  nod 
rapidly  after  they  leave  the  locality  t  It  *>  u  if * 
t*&iit  ww>  generated  in  the  soil  or  *urmqxwH&g\* 
rising  up,  wwe  absorbed  constantly  and  day  b 
tmt  when  the  apot  in  which  the  toxin  U  gener 
^uiuivi  and  then  is  no  longer  a  constant  renewal ' 
i V  }vti9tifiing  going  on,  the  effect  a,  after  a  day  or  t*o» 
***ji4tly  and  gradually  wear  out  This  is  not  whit 
Sa^wik*  where  a  germ  is  itself  actually  parasitic  ift 
the  auaiau  hotly  and  the  direct  cause  of  disease;  in 
»is*K  dtsraae  and  germ  do  not  die  out  thus  rapidly, 

}\4M*rinp   and    Whtkfer's  vtVur#.— Pekelhtring 
*»»*   Winkler  my  that   the   beriberi  germ   is   really 
{VU\*hft<v4  into  the  body,  hut  as  it  can  lire  there 
&•   i  OkwI    time  only,  if   beriberi    disease  is  to  be 
hfWftl   fresh  doses  of  the  germ  have    to  be  eofi^ 
*4*wltv  win  Uud  (teed,     They  have  gone  the  length  of 
K>a1    they  have   found  the  germ   in  question* 
*  i^icnuiH,  in  the  blood ;  and  that  they  have  s«- 
,yv4>\4    m   cultivating   it,   and    in    inducing  in   the 
twaK  by  repeated  injections  of  their  cult  urea, 
^*^4v**v»  lifer  those  of  beriberi.     There  are  various 
^«*isn*  gj  itlUiv  about  Pekelhoring  and  Winkler's 
vatettta*   and    their   conclusions   have   not   been 
«  nv  j.  ;w«  ow\w  in  many  authorities. 

>  <•  y**m<  Itosides  the  bacilli  and  cocci  of 
fcYXv  !?***uv>;  and  Winkler,  many  other  germs  hare 
vvv  n  dtwnUsi  as  the  cause  of  beriberi  on  evidence 
.4i^v -'thev  iiiantKcient.  Whilst  cultures  of  bacteria 
h.4\c  I'^vu  obtained  from  the  blood  by  some,  other  and 
v\|u \\l\  K\*\\\*wi\t  workers  have  completely  failed  in 
muuUi-   vtttn»ptM, 

.Vjl/xyfit   tfJneeutton  theory. — X  taNwufa*  >*Wrs 
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me  time  ago    was   to  the  effect  that    beriberi  is 
ae  to  nitrogen  starvation — to  deficiency  of  nitro- 
ffooos  element*  in   the   dietary.     In   former  years, 
eriberi  used  annually  to  attack  quite  one-fourth  of 
be  penonnel  of  the   Jaj>anese   navy.      Now    it    is 
dmost  unknown  in  that  service.    The  striking  change 
coincided,  in  point  of  time,  with  the  introduction  into 
U*  Imperial  navy  of  an  improved  ration,  in  accord- 
ance with  a  suggestion  from  Takaki,  who  entertained 
thin  view  about  the  influence  of  deficient  nitrogen  in 
food    It  was  inferred  from  the  success  following  the 
change  that  the  improvement  in  the  health  of  the 
**ilors  was  attributable  to  the  increased  amount  of 
nitrogen    in   the   new   dietary.       But   the   improve- 
ment could  have  been  no  more  than  coincidence ;  or, 
•t  most,    the   influence   of  the  increased  supply    of 
nitrogen  could    only   have  been    subsidiary.      There 
were   other  hygienic   reforms    introduced  about  the 
same  time  as  the  improved  dietary  ;    these,  doubtless, 
had  their  favourable  influence. 

Lately  a  French  writer,  on  the  strength  of  a 
limited  numlxjr  of  observations  on  the  curative  and 
preventive  influence  of  a  fat  dietary  in  beriberi,  lias 
propounded  the  theory  that  the  disease  is  caused  by 
deficiency  of  this  element  in  the  food. 

If  we  examine  all  the  circumstances,  we  shall  find 
that  neither  the  nitrogen  starvation  theory  nor  the 
fat  starvation  theory  tallies  with  the  facts  of  the 
|>eculiar  geographical  distribution  of  beriberi,  its 
peculiar  local  limitations,  its  affecting  rich  as  well  as 
poor,  its  appearing  in  some  houses  and  not  appearing 
in  neighbouring  houses,  and  many  other  facts.  For 
example,  during  an  epidemic  of  l>cribi  ri  in  Singapore 
gaol  the  male  side  of  the  prison  was  decimated,  whilst 
not  a  single  inmate  of  the  female  side  was  attacked, 
although  both  classes  of  prisoners  had  the  same  food 
and  drank  the  same  wuter.  The  only  hygienic  differ- 
ence ascertainable  between  the  two  sides  of  the  gaol 
was,  that  wheieas  the  male  wide  was  damp  the  female 
side  wax  dry. 
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Various  erroneous  theories  as  to  the  causation       *tf 
berihfri — At  one  time  Indian  writers  seemed  sorm  *• 
how  to  have  lost  hold  of  this  disease.     Probably  tta  ** 
was  owing  to  its  disappearance  from  the  army  thei."^- 
As  a  consequence,  the  nature,  and  even  the  clinic^' 
features,    of   beriberi   came    to    be    misunderstood  >' 
so   that  in  several    works   on    Indian  diseases  it    l8 
stated  that  beriberi  is  of  the  nature  of  an  aii8?mi**» 
in  others  that  it   is  an   expression  of  scorbutus;  i11 
others,  again,    that   it  is  a  form  of   ankylostomiasis 
These    views    are   absolutely    erroneous,    and  ha**'* 
been  amply  refuted  in  Burma,  in  the  Straits  Settle* 
ments,  in  Japan,  and  in  many  other  places.     Hajm*^ 
cytometric  observations  have  shown  that  anawiia,     *; 
it  should   happen  to  be  present  in  a  case  of  beribe*"^1' 
is  in  no  relation,    except   an  accidental    one,   to  tl"*e 
disease  ;  so  with  scorbutus,  a  disease  only  too  coi'3*J" 
moil   in   the   underfed   Oriental,  and  therefore  liktr^- 
enough  to  concur  with  beril>eri  in  a  certain  proporti*^^1 
of  eases;  and  so   with   the  Ankylostotimm  duodmi* 
and    the    Trichoce.phafus    dUpm\  intestinal    parasit 
which  arc*  extensively  distributed  throughout   war 
countries,   in    beriberi  districts   and    in    non-beribe— — - 


districts  alike.     In  fact,  beriberi. has  been  attribute  '~*\ 
to  all    sorts  of    causes-  to  damaged  grain,  damage" 
iish,   to    rain,    to  wind,    to    heat,    to    cold,    to  rhe-***"^ 
matism,  and  to  many  other  things;  amongst  othei^^ 
of  course1,  like  every  tropical  pathological  puzzle,  ' 
malaria. 

A  favourite  opinion  with  many  attributes  berihe^^^J, 
to  particular  kinds  of  rice,  or  to  mouldy  and  diseas^^^ 
rice.     This   view  has  been  disposed  of  effectually  1^^^ 
experiments  on    a  large  scale  carried  through  by  1-         r# 
Travels,   of   the   Federated   Malay   States,  at   Kua^^ 
Lumpur.     There  are  two  <;aols  in  that  city.     One  mr*""    ^ 
the  seat-  of   an   extensive  and    persistent  epidemic         ° 
leriberi,  whilst  the  other  remained  healthy.     Travc~~  ** 
caused  the  rice  supplied  to  the  prisoners  in  the  health  *}' 
gaol  to  bo  taken  from   the  same  stock  of  grain,  W*  'Ii 
to  be  cooked   in  the  same   vessels,  as  that  supplied     *° 
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the  prisoners  in  the  beriberi-stricken  gaol.  The 
prisoners  in  the  healthy  gaol  remained  healthy,  and 
briberies  sent  there  from  the  unhealthy  gaol  usually 
rapidly  recovered.  This  experiment  was  prolonged 
*nd  scrupulously  conducted. 

The  germ  viewed  as  a  saprophyte. — My  idea  about 
the  matter  is,  as  I  have  said,  that  beriberi  is  a  germ 
disease ;  that  the  germ  resides  in  the  soil  or  in  the 
booses  and  surroundings  of  beriberi  spots  ;  that  it 
there  distils  a  poison  which,  on  being  absorbed  by 
Bun,  produces  neuritis,  much  in  the  same 
**y  that  alcohol  does.  The  soil  or  surroundings 
*re  the  infected  medium ;  the  man  residing  on  or  in 
&eee  is  poisoned,  not  infected.  In  the  case  of 
alcoholic  neuritis — so  like  beriberi — the  germ  of 
the  disease  is  the  yeast  plant;  the  culture  medium, 
the  saccharine  solution  ;  the  toxin,  the  alcohol.  The 
*lcohol  germ  may  be  swallowed  with  impunity  ;  not 
^°  the  toxin  it  generates.  So  with  beriberi :  its  germ 
kye8in  the  soil,  house  or  ship  ;  it  produces  some  kind  of 
-°*ia  there  ;  and  this  toxin,  being  inhaled  or  swallowed 
^j  or  otherwise  introduced  into,  man,  produces  in 
^  a  speci6c  neuritis;  and,  just  as  man  can  carry 
**e  yeast  plant  from  one  place  to  another,  so  may  he 
*rry  the  beriberi  germ.  So  far  as  I  have  been  able 
>  interpret  them,  this  is  the  only  hypothesis  which 
^  in  with  all  the  facts  of  the  case. 

Hirota  mentions  a  circumstance  which  powerfully 
Imports  the  theory  I  put  forward.  Of  fifty-two  infants 
"*o  suffered  from  beriberi  while  being  wet-nursed  l>y 
'liberie  mothers  forty-two  recovered,  five  died,  five 
-re  not  accounted  for.  In  the  cases  which  recovered 
^  improvement  set  in  at  once  on  the  children  being 
^aned.  Had  a  germ  operating  inside  the  body  been 
ie  cause  of  the  symptoms,  the  germ  and  the  dis- 
Lse  it  produced  would  not  have  died  out  so  rapidly  ; 
it  we  can  readily  understand  the  cessation  of  symp- 
>m8  on  the  supposition  that  they  were  caused  by  a 
>xin  which  on  the  discontinuance  of  suckling  was  no 
>nger  being  imbibed. 


5- 
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Dr.  Hamilton  Wright,  after  a  prolonpiJ  and  can** 
fit!  study  of  beriteri,  under  exceptionally  favnambfc 
— ,  M  Kin!,i  LmnjM.r,  Federated  MdlJ 
Seated  acrce*  with  roe  in  regarding  beriberi  *ft 
dependent  on  place  infection,  but  he  takes  a  different 
view  as  to   Uh*  DMN#if«  operandi    of    the   genu.    He 

-  s  the  hypothesis,  long  ago  enunciated  ty 
v  v  Ch«*m,  that  the  neuritic  element  mbeii- 
ben  stands  in  the  same  relation  to  a  primary  bacterid 
Wwo — in  thia  ease  a  duodenitis— that  the  nem 
Jtobtberta  ha&  to  the  throat  lesion  in  that  dtweam  D& 
Wright  holds  that  tbe  unknown  germ  at  l**rib«i 
*W«tcd   from  the  faces  of  beriberics,  reside  iu  the 

>  ummtidings  (floors,  etc.)  ;  that  it  ii  taken  in 

-  M  ftx>i  ;   that    after  an  incubation  period  cf 

day*  it  produces  a  specific  inflammation  of 
.vietial   mucosa  :  tnat  there  the  nerve-poison  is 
n  .o.  that  after  about  three  weeks  the  duodenitis 
^  '■>■     >     but   that  the  damaged   nerves  only   slowly 
,v  during    what    he   calls  the    "  post-beriberic" 
>-..v^.\  ^hioh    may   persist   for  many  months  and  be 
:       -d    with    the   usual    clinical    fluctuations   and 
;  ;   jv  ^  ot  a  neuritis.     In  support  of  this  view  Dr. 
v  iduoes  the  observation  that  patients  at  the 
,f   i heir  illness  invariably  complain  of  loss  of 
and  of  epigastric   pain   or   discomfort,  and 
v\>v  who  die   in   the  early  stage— first   three 
of    the    disease,    invariably    show    injection, 
or    more    extensive    haemorrhages    and 
>\w 'lins:  of  the  duodenal   mucosa,  lesions   which  are 
a  I  st  -nt  m  the  "  post  beriberic  "  stage.    If  Dr.  Wright's 
deductions    an*    correct,  he    has    certainly    made  an 
important    step  in   our  knowledge  of  beriberi,  for  he 
muyIv   indicates  the  organ  in   which  the  germ  of  the 
disease  has  to  to  searched  for.    He  claims  also  by  feed- 
ing experiments  to  have   induced  beriberi    in   mon- 
kevs,  and    to  have    produced    in    them    the   specific 

duodenitis.  ,,,*., 

There  is  a  considerable  body  of  evidence  to  show 
that   by  introduction  oi  case*  ot  Wftrav  ^Wsfc^ 


\\ 
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ship,  previously  healthy,  may  become  infected  with 
beriberi. 

Jlorbid  anatomy  and  pathology. — There  is 
very  little  to  be  said  about  the  post-mortem  appear- 
anew    in    beriberi    which    is   not   covered    by   the 
accepted   descriptions   of   the   lesions   of  peripheral 
neuritis.     There     is    a    degeneration     of    the  peri- 
pheral nerves — more  especially  of  their  distal  ends, 
and   there    is    secondary   atrophic   degeneration   of 
nroscle,  including  that  of  the  heart,   which  may  be 
the  subject  of  an  acute  fatty  degeneration  like"  that 
of  diphtheria.     Dr.   Hamilton    Wright  has   recently 
shown  that   degenerative    nerve   changes   (formerly 
denied)  may    be    detected     in   the    nerve     centres, 
•a   in    other    forms     of     peripheral     neuritis.      If 
there  is   anything   peculiar    about    the    post-mortem 
appearances      in     beriberi,     it      arises     from      the 
wniewhat   special    implication    of    the    central   and 
Peripheral  organs  of  the  circulation — namely,  dilata- 
tion of  the  heart,  especially  of  the   right  side,  and 
great  accumulation  of  blood  in  the  right  heart  and  in 
the  veins.     In  addition,  there  is  a  marked  liability  in 
many  cases  to  serous  effusion  into  the  pericardium, 
pfeurse,  peritoneum,  and  cellular  tissue.     This  liability 
to  serous  effusion,  and  the  tendency  to  cardiac  dila- 
totion,  may  be  said  to   be  more  or  less   distinctive 
°f  l*ri>>eric  as  compared  with  other  forms  of  multiple 
nturitis.     It   doubtless   depends   especially  on   vaso- 
motor disturbances,  although    cardiac  weakness  and 
Initial    suppression   of   urine   may    be   contributory 
elements  in   its  production.      CEdema   of   the    lungs 
*'*'  is  not  uncommon,  and  has,  probably,  a  pathology 
JMnilar  to  that  of  the  connective  tissue  axlema.     There 
l*  no  nephritis.     The  only  lesion  that  might  be  con - 
s,dered  s{>ecific  in  beriberi  is  the  duodenitis,  which, 
^cording  to   Hamilton  Wright,  is  invariably  present 
V.1  acute  cases  during  the   first  three  weeks    of  the 

.  Mode  of  dmth. — The  most  practically  important 
^itotin  the /juthohjgjr  of  fjertfmi  is  that  which  retate* 
v  2 


seriously   implicate    the    hear 
respiration.     In   nearly  all  Ix 
trouble,  arising,  doubtless,  fix 
pneumogastric  nerve  and  the  cj 
patients  the  degree  of  iniplic* 
others'   it    is    sufficient    so    t 
that   death    is    inevitable, 
sure  in  what  cases  the  implic 
gastric  nerve  or  cardiac  plexus 
or  in  what  cases  it  is  likely  to 
mildest  cases  of  beriberi,  as  ju 
voluntary  muscle  paresis  or  by 
are  in  reality  the  most  dangero 
be  an  element  of  chance  determi 
the  poison  picks  out.     Sometim 
which  is  completely  paralysed  so 
are  concerned,  and  perhaps  wast* 
yet  this  same  patient  may  never 
torn  referrible  to  his  heart,  or  in 
life.     On  the  other  hand,  one  m 
very  little  paresis,   very  little  c 
short  time  the  heart  may  becoi 
will  die  in  a  few  minutes  or  he 
dilatation  of  the  heart,  the  usu 
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over-distends  it.  The  organ  enters  on  a  vicious 
pathological  circle.  Finally  it  becomes  so  distended 
that>  like  an  overstretched  bladder,  it  loses  the 
power  to  contract  altogether.  The  blood  then  rapidly 
ftccumulatea  in  the  great  veins,  the  right  auricle 
•ad  ventricle  are  distended  almost  to  bursting,  and 
death  is  inevitable.  The  result  is  often  contributed 
to  by  the  co-existence  of  pleural  effusion,  hydro- 
pericardium,  paresis  of  the  diaphragm,  over-disten- 
sion of  the  stomach  by  food  or  gas,  and,  above 
•J It  by  oedema  of  the  lungs.  It  can  readily  be 
understood  how  the  establishment  of  any  additional 
obstruction  of  this  description  would  still  further 
tax  the  dilated,  enfeebled  heart,  and  determine  the 
ktal  issue. 

When  we  come  to  make  a  post-mortem  in  these 
cases  we  may  find  a  heart  slightly  hypertrophied  and 
enormously  dilated,  the  right  cavities  distended  with 
blood,  the  lungs  and  liver  full  of  dark  blood,  and  all 
the  great  veins  engorged. 

Profrnosi*. — This  tendency  to  dilatation  of  the 
heart  is  the  dangerous  element  in  beriberi ;  it  should 
always  be  before  our  eyes,  and  dominate  our  plans  of 
treatment.  It  is  wonderful  how  rapidly  it  may  come 
on,  and  how  rapidly  it  may  prove  fatal.  These 
sudden  deaths,  occurring  sometimes  from  syncope  -  - 
from  instantaneous  failure,  as  well  as  from  the  some- 
what slower  process  of  increasing  over-distension,  are 
constantly  sprung  on  one  in  this  disease.  An  abso- 
lutely favourable  prognosis,  therefore,  ought  never  to 
be  ventured  on  in  even  the  mildest-looking  case  of 
oeriberi,  or  so  long  as  the  patient  is  in  the  endemic 
*rea,  or  so  long  as  the  disease  appears  to  be  active. 
That  is  a  lesson  which  is  often,  and  sometimes  pain- 
fully, borne  in  on  the  practitioner  in  beril>eri  districts. 
Evidences  of  grave  heart  implication,  such  as 
pulsating  cervical  vessels,  equal  spacing  of  the  inter- 
vals  audible  on  auscultation,  enlargement  of  cardiac 
dulness,  especially  to  the  right,  epigastric  pulsation, 
*  rapid  feeble  pulse,  a  distended  stomach,  cold  ex- 
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t  re  mi  ties,  cyanosis*,  dyspnoea,  and  a 
the  strength  of  the  heart-  and  wrisfc-1 
cant  of  clanger.  Paraly&i*  of  the  & 
i tdet*'t *&hil  muscle*%  erterutive  $#rwu4 
scanty  urt"r**  are  also  unfavourable  sij 

Vomiting, — No  one  can  say  whi 
fatal  implication  of  the  pneumogastri 
diae  nerves  may  tako  place,  but  von 
on  ugly  and  threatening  symptom 
probably  indicates  that  the  former  im 
being  attacked.  The  Japanese  regar 
of  vomiting  ii  of  fatal  import  Marl 
the  stomach  lias  a  similar  significance 

Prognosis   is   improved   if   the   \ 
removed    (that    is    before    the    heart 
cardiac  or  respiratory  nerves,  are  grav< 
from  the  place  in  which   the  disease 
to  a  healthy,  non-beriberic,  high-lying 

Mortality. — The  mortality  in  be 
different  epidemics  and  in  different 
the  whole,  it  is  greater  in  low  than  ir 
in  the  dropsical  than  in  the  atrophi 
acute  than  in  the  chronic.  In  some  ej 
high  as  30  per  cent,  of  those  attackec 
low  as  5  per  cent. 

Diagnosis. — Usually  the  diagnos 
not  difficult.      Multiple  peripheral  nei 
as  an  epidemic,  or  in  a  place  or  ship 
disease  lias  occurred  on  some  previoui 
rule,  may  be  set  down  as  beriberi, 
may  be  difficult  to  diagnose,  more  espe 
is  a  history  of  alcoholism.     The  prese 
past,  of  cedema — especially  of  oedema 
— and   palpitations  and    other   evident 
implication,  are  significant  of  beriberi, 
borne    in    mind    that    slighter   degrees 
poisoning,  evidenced  only  by  slight  an 
pre  tibial    skin    area,    by   slight  oedema 
region,  by  slight  hyperesthesia    of  the 
and,  perhaps,  by  impa\rmew^  ov  eta^w^ 
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jnaj  be  all  the  symptoms  present.  True  rheumatism 
» nn»  in  the  tropics.  Among  natives,  especially  if 
their  language  is  not  understood,  complaints  of  what 
ni&j  seem  to  be  l>ut  rheumatic  pains  in  the  legs  should 
always  be  carefully  investigated,  the  knee-jerks  tested, 
and  signs  of  hyperesthesia  of  the  calf  muscles  sought 
for.  The  significance  of  these  signs  of  what  may 
k  described  as  larval  beriberi  is  too  frequently 
wwlooked  until  some  sudden  death,  which,  with 
*riier  recognition  of  the  disease,  might  have  been 
avoided,  puts  the  practitioner  on  his  guard.  All 
paretic  affections,  all  cases  of  oedema,  all  cases  of 
palpitation,  and  all  cases  of  rheumatic-like  pains 
occurring  among  the  natives  of  warm  climates,  there- 
fife,  should  suggest  the  possibility  of  their  l>eing 
Iteriberi,  and  also  the  necessity  for  a  detailed  exami- 
nation with  this  possibility  in  view. 

Treatment. — The  first  and  most  important  thing 
to  be  attended  to  in  the  treatment  of  a  case  of  beri- 
'*eri  is  the  removal  of  the  patient  from  the  building, 
3amp,  or  ship  in  which  the  disease  was  contracted. 
His  condition  warranting  transport,  if  possible  the 
jatient  must  be  got  out  of  the  endemic  district.  To 
eave  a  beriberic  in  the  spot  where  he  contracted 
lis  disease,  is  to  leave  him  to  continue  absorbing 
he  toxin  that  caused  it ;  it  is  like  allowing  the 
'ictim  of  alcoholic  neuritis  to  go  on  drinking.  It  is 
lardly  j»ossible  for  him  to  get  well  in  such  circum- 
.tances  ;  it  is  often — in  bad  epidemics  nearly  always 
—tantamount  to  condemning  him  to  death. 

He  should  be  removed  to  some  dry  locality  and, 
f  Mich  is  available,  sleep  well  off  the  ground,  in  a 
horoughlv  ventilated,  sunny  room  situated  in  an  upper 
lorey.  He  ought  to  clothe  sufficiently  and  feed  well, 
aking  care  that  the  food  is  not  of  a  bulky  character, 
nd  that  it  contains  a  sufficiency  of  nitrogenous  and 
*tty  elements.  Kice  is  found  to  be  a  bad  food  for 
eriberics ;  it  is  too  bulky.  Wheat  Hour  is  better,  so 
»  oatmeal  ;  beans  of  different  kinds  seem  specially 
ui table  for  those  vhsch,  as  thoy  arc*  cheap  a\\»\  contain 


. ujuu  cages  had  better  s 

the  day  in  the  open  air.     If 
shipyard,  the  crew — health} 
be  kept  out  of  the  forecastle 
made  to  sleep  on  deck,  prop 
weather  by  an  awning.    Witl 
some  extent  the  bulk  of  bk 
heart,   the  seriously   affected 
little  fluid,  and  keep  the  bow 
aperient. 

In  cardiac  cases  small  d< 
strophantus  seem  to  do  good, 
cardiac  distress  appear,  full  dost 
drops  of  the  1  per  cent.  soluti* 
are  indicated.  This  must  be  n 
or  half  hour,  and  kept  up  v 
symptoms  pass  away.  In  sudde 
attacks  inhalations  of  nitrite  < 
operation  of  the  nitre-glycerine, 
well  for  these  two  drugs  to  be  in 
instructed  waid  attendants,  so 
complication  on  its  earliest  a 
often  no  time  to  send  for  the  < 
of  cardiac  distension  and  failun 
in  spite  of  th #»««■*  —  - 
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should  be  sought  for,  and,  if  deemed  to  be  interfering 
in  the  slightest  degree  with  the  circulation  or  respira- 
tion, drawn  off  with  the  aspirator. 

Provided  the  patient  has  been  removed  from  the 
spot  where  he  was  being  poisoned,  and  provided  he 
«n  be  tided  over  the  first  few  days,  he  will  probably 
recover;  but  in  a  serious  case,  should  he  remain  in 
the  place  where  his  disease  was  acquired,  though  he 
*ft*y  get  over  one  or  two  cardiac  attacks,  the  risk  to 
life  in  bad  epidemics  is  very  great  indeed,  and  he  will 
almost  surely  die. 

For  the  atrophy  of  the  muscles  and  anaesthesia 

°f  the  sk in,   faradisation  and  massage  are  of   great 

teiriee,  and   should    be   employed    so    soon    as    the 

Vascular    hyperesthesia    has    subsided — not    before. 

Strychnine,    arsenic,    and    nitrate   of    silver   are   in 

^pute  as  tonics  in  these  circumstances.     Care  should 

"te  taken  that  permanent  deformity  does  not  occur 

frt>ro  contraction   of  muscles.      Foot-drop  should   be 

^unteracted  by  Phelps's  talipes  splint  with  an  elastic 

accumulator,    and    any   other   threatened    deformity 

appropriately  met.     Relapses  must  not  be  risked  by 

*  **etnrn  to  the  original  source  of  infection.     A  sea 

v°ya^e  has  often  a  marvellously  restorative  effect. 

When  beriberi  breaks  out  in  a  school,  gaol,  or 
?*«nilar  institution  the  place  should  be  emptied  of  its 
lnfHates  as  soon  as  possible ;  at  all  events,  those  parts 
°*  the  building  in  which  the  disease  has  appeared 
?ught  to  be  cleared  out  and  not  reoccupied  until  they 
^ve  been  thoroughly  cleansed,  disinfected,  ventilated 
'^d  dried.  Overcrowding  must  l)e  strictly  avoided 
**UiIation    must   be  effective.     The   dietary  should 


b* 


revised   and,    if  necessary,  have  rice   eliminated 


jj^01**  it  as   much  as  possible  ;  in  the  place  of  rice, 

j     ^.t,  flour,  or  beans  should  be  substituted.     All  the 

** **iates  should  be  obliged   to  pass  the  largest  part  of 

**  e*7  day  *n  tne  °Pen  a*r  >  tneir  knee-jerks  should  be 

r^^t^d,  and  their  legs  examined  for  numbness,  (edema, 

***!  muscular  hyperesthesia  from  time  to  time.     Any 

***ij>ieious  case  should  be  removed  at  once. 


Beriberi, 


BfaovU  1  ieri beri  appear  on  board  sh 

precautions  already  indicated,  special 
infection  must  be  employed.  Hotter 
bilge- water  must  l>e  removed  from  the 
of  the  quarters  of  the  crew  ■  the  bo 
should  be  seraj>ed  ami  painted ;  disin: 
be  freely  ami  frequently  employed  ;  cl 
chests  washed,  and  every  means  necea 
It  irking  germs  vigorously  adopted. 

In  beriberi  countries  low -tying,  d: 
should  be  avoided  as  building  sites, 
quarters,  especially,  should  be  raised 
ground,  and  located,  if  possible,  in  an 
all  rooms  should  be  so  arranged  as  to  bt 
with  fresh  air  and  flooded  with  sunlight 
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CHAPTER    XXII. 

EPIDEMIC    DROPSY. 


toiaJtioa   and   description.— A    specific,    epi- 
demic, communicable  disease  running  its  course  in 
fan  three  to  six  weeks,  and  characterised  by  the 
*dden  appearance  of  anasarca,   preceded   in   most 
l)*tiiiee8  by  fever,  vomiting,  diarrhoea,  or  by  irrita- 
tion of  the  skin;  and  often  accompanied  by  a  rash, 
■T  fever  of  a  mild,  remitting  type,  by  disorder  of  the 
towels,  and  by  pronounced  anaemia.     The  case  mor- 
ality varies   from    2  to  40  per  cent.,  death   being 
*a<Men  and   depending   upon   oedema  of  the  lungs, 
^Irothorax,   hydropericardium,  or  other  pulmonary 
**d  cardiac  complications. 

History  and  geographical  distribution.— 
*/*  foregoing  is  a  concise  description,  drawn  prin- 
^•Ily  from  McLeod's  account  (Trans.  Epidem.  Soc. 
ff^$  X.S.,  vol.  xii.),  of  a  disease  which  appeared  in 
^cutta,  it  is  believed  for  the  first  time,  in  the 
JHl  weather  of  1877-78,  of  1878-79,  and  1879-80. 
z*i  each  occasion  it  disappeared  with  the  advent  of 
"*^  hot  weather.  The  same  disease  broke  out  at 
***ilJong,  Assam,  5,000  feet  above  the  level  of  the 
•^  in  October,  1878;  at  Dacca  in  January,  1879; 
t,  South  Sylhet  in  the  cold  weather  of  1878-79  ;  and 
f\  Mauritius  (Lovell  and  Davidson),  having  l>een 
rtiported  from  Calcutta,  in  November,  1878.  There 
re  no  trustworthy  accounts  of  its  occurrence  else- 
where, although  certain  vague  statements  seem  to 
ndicate  that  it  appears  "at  times  in  other  parts  of 
India.  In  Mauritius  it  prevailed  until  June,  1879, 
attacking  about  one- tenth  part  of  the  coolie  popula- 
tion, of  whom  729  died,  a  mortality  of  about  2  or  3 
per  cent  At  Sylhet  there  were  no  deaths ;  at 
ShiJJozg'  also   the  mortality  was   insignificant  \   but 
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in  Calcutta  the  death-rate  in  those 
estimated  as  high  as  20  to  10  per  cent, 
natives  were  alone  affected:  Europe* 
complete  immunity.  In  Calcutta  tht 
confined  to  a  particular  quarter ;  ber 
families  and  groups  of  people,  slowly 
area,  but  at  no  time  becoming  gener 
throughout  the  city.  A  veiy  limited  ep 
disease  appeared  again  in  Calcutta  in  1U 

Special  symptoms-  According 
dropsy  was  almost  invariably  present 
appeared  tirst  in  the  legs,  and  in  some  : 
confined  to  the  lower  extremities ;  : 
spread  and  involved  the  entire  body, 
it  was  very  persistent,  lasting  and  reci 
convalescence. 

Fever  also  was  a  very  constant  syn 
times  it  preceded,  sometimes  it  accomp 
times  it  succeeded  the  dropsy.  It  was 
ranging  usually  from  99°  to  102° ;  in  8 
possibly  from  malarial  complications- 
104'"'.      Rigors  were  rare. 

Diarrhim  and  vomiting  generally  us 
disease  in  the  Mauritius  epidemic.  In  0 
symptoms  were  not  so  frequent,  althouj 
by  no  means  rare  there,  occurring  at  botl 
and  later  stages.  Dysentery  was  com 
Calcutta  epidemic. 

Nervous    symptoms — such    as    burninj 
itching,    and     feelings    of     distension    o 
sometimes  limited    to  the  soles  and   feet- 
ceded    the   dropsy.       Distressing  aching 
bones,  and  joints,  worst  at  night,  was  usi 
thesia  of  skin  areas  and  paresis  of  muscles 
observed  in  Mauritius.      Harvey  remarke 
in   Calcutta   exhibiting  doubtful   paretic 
these  are  the  only  two  recorded  in  whicl. 
anything  resembling  the  paretic  symptom} 
prominent  a  feature  in  beriberi. 

An  exanthem,  erythematous  o\\  V\\e:  fo 
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die  trunk  and  limbs,  was  frequently  seen  in 
•Britius,  Jess  frequently  in  Calcutta.  It  appeared 
*t  a  week  after  the  oedema,  and  lasted  from  ten 
t»fclve  days. 

Circulation  and  respiration. — Disturbances  of  the 
«rt  and  circulation    were   prominent  features   in 
*rir  all  the   cases.     The   pulse   was  weak,   often 
*N  and  irregular ;  cardiac  bruits  were  also  noted, 
foathlessness    on  exertion   occurred    in   all   cases ; 
**tn  orthppnoea    in   many.     Signs  of  pleural   and 
*ricardial  effusion,  of  a*dema  of  the  lungs,  of  pneu- 
monia, and  of  cardiac  dilatation  were   common   in 
Gdentta, 

Anwtria  was  usually  present  and  marked;  so 
•"ere  wasting  and  prostration.  Scorbutic  symptoms 
O'-Tasionally  showed  themselves. 

The  /?»rr,  *pl*>*>n  and  kidneys  were  not  specially 
Effected.     The  urine  was  rarely  albuminous. 

Jlorbid  anatomy.— IJeyond  general  <rdema  and 
(Occasional  pleural  and  pericardial  effusion,  nothing 
special  was  remarked  post-mortem. 

*E(iolojry.- Both  sexes  were  attacked;  children 
Kinder  puberty  were  less  liable  than  adults  ;  sucklings 
were  seldom  affected.  The  weak  and  the  robust  were 
equally  susceptible.  There  are  no  direct  observations 
on  the  germ  of  the  disease  ;  there  is  distinct  though 
indirect  evidence  of  its  portability  and  of  its  com- 
uiunicability.  But  as  to  whether  it  is  directly  com- 
municable from  man  to  man,  or  whether  it,  or  its 
product,  is  indirectly  transmitted  through  some  un- 
known medium,  has  not  lieen  determined.  Evidence 
«»f  its  ca|MU*ity  for  remaining  latent  for  a  considerable 
period  is  supplied  by  the  history  of  the  successive 
epidemics  in  Calcutta.  The  disease  could  not  have 
lieen  a  very  catching  one,  seeing  that  no  medical 
'nan  was  attacked,  and  that,  except  in  the  case  of 
Mauritius,  it  spnsid  but  slowly. 

Identification. — Mcljeod,  after  a  careful  anal v sis 
•>f  all  the  available  evidence,  concludes  that  epidemic 
dropsy  in  h  disease  sni  gwris.     At  lV\c  l\\\\fc  vA  \V.* 


Epwb&h:  Drops  v. 


irrenee  in  Calcutta  many  of  the  p! 
looked  upon  it  as  a  form  of  beriberi 
in  many  respects  it  resembles  very  clow 
of  hrrihi»ri  in  which  dropsy  is  a  prourir 
and  in  which  the  nervous  phenomena 
altogether  absent.  But  in  epidemics  nf 
caaea  are  the  exception — in  fact,  are  v 
always  concur  with  others  in  which  ne 
ai*  pronounced,  and  with  purely  atrophy 
were  not  seen  in  either  the  Calcutta  or  I 
epidemics.  In  epidemic  beriberi  the 
much  higher  than  it  was  in  the  Man 
Khillong,  or  in  the  Sylhet  epidemic, 
beriberi  is  a  much  more  chronic  disease, 
panied  hy  an  eruption,  and  but  seldoi 
marked  fever. 

Trent  me  lit* —In  the  absence  of  a 
precise  knowledge  of  the  cause  and  j 
epidemic  dropsy,  treatment  must  be  en 
tomatie.  Mild  purgatives,  the  exhibition 
when  there  is  evidence  of  cardiac  weakr 
occasional  use  of  the  nitrites  in  the  fit 
might  prove  serviceable.  During  conval 
and  arsenic  are  indicated. 
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CHAPTER    XXIII. 

rUCAX     LETHARGY,    OB    THE    3LEEPING    8ICKNES8    Of 
THE   CONGO. 

trlattina — A  disease,  so  far  as  known,  limited 
U>  tropical  Africa.  It  is  characterised  by  slowly 
battling  lethargy,  and  by  other  morbid  nervous 
phenomena.  After  a  chronic  course  it  terminates  in 
doth. 

Geographical  distribution.— In  West  Africa 
the  northern  and  southern  limits  of  the  endemic  area 
of  the  sleeping  sickness  are,  respectively,  Seneganibia 
and  S.  Paulo  de  Loando. 

In  some  districts  it  is  extremely  prevalent,  whilst 
in  neighbouring  districts  it  may  be  completely  absent. 
Recent  accounts  from  the  Lower  Congo  tell  us  of  its 
extreme  frequency  in  that  district.  Formerly  un- 
known on  the  Upper  Congo,  within  recent  years  it 
has  spread  up  this  river  as  far  as  Stanley  Falls. 
Within  the  last  few  years  it  has  crossed  the  watershed, 
and  is  now  extensively  epidemic  on  the  west  and 
north  shores  of  Victoria  Nyanza  and  about  the  head 
waters  of  the  Nile,  where  many  thousands  have  already 
perUhed  from  the  disease.  Recently  a  case  is  recorded 
a*  having  occurred  as  high  up  the  Niger  as  Timbuctoo. 
Corre  tells  us  that  in  some  parts  of  Senegambia  it  is 
extremely  common.  It  is  said  to  be  unknown  on 
the  lower  part  of  the  Niger  (Crosse),  at  the  mouth  of 
the  Congo,  at  Sierra  Leone,  and  at  a  good  many  other 
P»ces  in  the  general  endemic  area.  Its  visitations 
*eem  to  come  and  go.  After  decimating  a  village  it 
""V  quite  disappear  for  a  time,  migrating  temporarily, 
?*  !*  were,  to  some  neighbouring  village.  Accurate 
^"Bation  is  wanting  on  this  point,  as  on  many 
S^p  Matters  relating  to  this  interesting  disease. 
018  **>uch,  however,  is  known — that  it  is  an  eiutemvi 


which    is  liable  to   epidemic  outbnrsi 
terror  of  the  natives   when  the 
fig    thi+tn,    tljiit    they    sometimes 
villages, 

A     peculiarity     about      sleeping 
in    the    faul   Qiat,    although    it    can 
certain  places  only,  the  symptoms  of 
appmr  (or  tho    first   time  in  quite  ai 
and  many  years  (up  to  seven  the  ne 
the  endemic  region  ha*  Wen  quitted, 
a  native  of  the  endemic  area  may  lea 
make  a  voyage   to  England  or  to  th 
reside  there   apparently   in  good    hea 
years,    and   then,    at  the  end  of   this 
for  the  first   time  the   characteristic 
ultimately  die  of   the  disease.      In  tl 
slave   trade    sleeping   sickness   was   fi 
among  the  negroes  in  the  West  ludi 
never  seen   in  negroes   who   were  bon 
Indies  and  who  had  never  visited  Afi 
with   only    in    those   who   had  come" 
resided  at  one  time  in,  the  latter  cont 
fore,  although  the  symptoms  may  dev< 
the  cause  of  the  disease  must  be   str 
Sleeping  sickness  is  not  exclusively  a 
negro   race,   but  only  to  the  negro  001 
been   seen   in    mulattos   and  in  Moon 
Europeans.     It  is  unknown  as  an   en 
north    and    south    of   the    African   001 
limited  apparently,  as  already  indicated 
of  the  Senegal,  the  Niger,  the  Congo,  th 
and  the  minor  intermediate  rivers. 

Symptoms. -Sleeping  sickness  u 
very  insidiously.  More  rarely  it  is  us 
series  of  epileptiform  seizures,  occas 
maniacal  attack.  Those  who  are  fam 
disease  are  said  to  be  able  to  recognise  it 
stages.  The  patient  (Fig.  52)  acquir 
listless  and  morose  manner,  a  somewh; 
expression    of    countenance,  a.    certaxxi 


vm  *  fk«**\  r 


SfCfiCNES 


pnffinaaa    about    the  face,  a  dmopi 
eyelids,  and    protrusion    of    the    to 
liable  to    headache,   U 
eacent  fla  r,    sometimes 

Other    intestinal    disturbances.        B^ 
•  hie  period   of    weeks  or  o 
rienoe  feelings  of  i  laasi 

Inclination  or  of  inability  for  th< 
too,  1 1  i-r ■  ■-*-  is  oid  liability 

unusual    times,      ttc   j i •■•V  fall  ask 
while  at  his  amusement?,  anil  even 
Iff*  i*  readily  fatigued;  when  be  do 
complain  robs,     Be  ftp] 

he  likes  *<»  lie   abottl    mi    I 

molsnoe  ir* j  *  better  and  worse 
rend  slowly  to  Increase,     Bv-and-by 
to  seclude  himself  ;  be 
versation,  although  win 
;»    question    he    may    do   bo    i&teii 

I  oidually  he  06001068  mote  Silent,  in 
he    sleeps,    or,    rtthor,    appeatt    bo    >U 
1  forced   to  walk  or 

does  so  fis  if  hulf  awake  or  w  if  iotoj 
about,      Hih  temperature  mav   be  9€ 

during  the  attacks  of  Lrregulai  ■ 
and  generally,  it  is  distinctly  Bubnoi 
patches  of  cul  kiifBstheftia   maj 

dfaoovered.  A  certain  amount  of  run: 
now  frequently  observed,  and  museulai 
diminishes,  i  [e  takes  to  bed  or  lies  at 
of  bis  hut,  indifferent    to  everything  gi 

him,  though  still  able  to  speak  and  to  l 
it  is  '  ni  him, 

At      this     more     advanced 
nevei     aponbaneOnslv    enters    into    co 
food   oven.     As  torpor  deep* 
even  to  chew    his   f I,  falling  asleep,  j 

OJ  eunvevini:  it  to  his  EQOUth,  or  i 
masticated  bolus  still  in  his  cheek.  In 
hi  a  health  eeetti  gp6d.     WWu  W  cask 
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the  food  is  digested  and  properly  assimilated.     There 
is   no    wasting   at   first,    and    fwces   and    urine   are 
1  fcjjularl y  voided.     As  time  goes  on  he  begins  to  lose 
fleah ;    muscular  tremor,   in    the  hands   and    tongue 
especially,   may    become    very   marked,    and   choreic 
movements  may   occur  in  one  or  more  limbs.     He 
may  be  seized    with  localised  or  more  general  con- 
vulsions, which  are  apt  to  be  followed  by  paralysis  of 
the  convulsed  part.     Later,  bed  sores  begin  to  form, 
the  lips  swell,  and  saliva  dribbles  from  the  mouth. 
Gradually  lethargy  deepens,  nutrition  fails,  the  body 
waxtes,   bed    sores    extend,    and    finally    the    patient 
tt»j  become  comatose  and  so  die  ;  or  he  may  sink  from 
slowly-advancing  asthenia.     Possibly  lie  is  suddenly 
attacked  with  general  and  fatal  convulsions,  or  with 
hyperpyrexia. 

Sacli  is  the  ordinary  course  of  sleeping  sickness, 
Iwt  its   manifestations   are   subject   to   considerable 
variation.     Occasionally  it  seems  to  be   arrested   in 
its  progress;  for  a  time  there  may  be  a   deceptive 
»      restoration    of    the    natural    vivacity    and    energy. 
I      funeral ly,  once  established,  it  proceeds  to  the  fatal 
I      ksu*-    without    material    alteration    for    th-*    l>cttcr. 
I      Mania,    occasionally    noisy    or     violent,    sunn 'times 
^     occurs:  this,  and  other  psychical  and  physical  symp- 
toms like  those  in  the  general  paralysis  of  the  insane, 
I      an-  not  unusual  in  the  earlier  stages. 

There  an*  one  or  two  additional  symptoms,  not 
*>  evidently  referrible  to  the  nervous  system,  which 
are  almost  invariably  observed  in  sleeping  sickness  : 
'»ne  is  nJnrgrntt  n(  of  (he  ft/mphatirs,  especially  of  the 
cervical  glands  ;  another  is  an  iutens'lg  ib'hy  papnln. 
*>*indar  eruption,  especially  pronounced  on  the  chest. 
The  skin  as  a  whole  Incomes  dry.  lustreless,  and 
^■urfv,  and  the  hair  in  some  is  said  to  acquire  a 
iwldinh  tinge. 

hi  those  instances  in  which  the  points  have  U-en 
investigated  the  fundus  oeuli  has  U-en  found  normal, 
die  superficial  re  Hexes  active,  the  deep  reflexes  some- 
what fixaggvmted. 
»2 
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mskt    be-  anything  from    four   rnon 
>  a  good  %\rml  d*itrnd\ng  on  the  w 
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rttl  anatomy.—  Ma 
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fully  sought  for,  was  any  gross  lesion  discovered  in  the 
encephalon.  These  observations  on  the  microscopic 
•natomy  have  been  confirmed  by  a  commission 
recently  sent  by  the  Portuguese  Government  to 
lands  to  study  sleeping  sickness.  In  many  instances 
not  only  did  they  find  these  microscopic  evidences  of 
encephalitis,  but  grosser  inflammatory  changes,  as 
ftulkiness,  or  even  thickening,  of  the  pia  arachnoid 
*ere  discovered. 

.Etiology.— Sleeping  sickness  affects  either  sex 
*nd  any  age  over  three  years  (Hodges),  and  appears 
U)  be  in  no  way  influenced  by  occupation,  temperament, 
food,  or  heredity.  It  has  been  attributed,  on  alto- 
gether insufficient  grounds,  to  many  things  ;  the  true 
cause  has  not  been  determined. 

Remarking  the  singular  correspondence  which 
aseoiB  to  obtain  in  the  distribution  of  this  disease  and 
that  of  Filar'ui  per*laiis,  and  the  well-ascertained  facts 
that  the  disease  may  declare  itself,  and  that  this 
parasite  can  remain  alive,  years  after  the  endemic 
***a  lias  been  quitted,  I  have  suggested  that  F. 
Pfrntons  may  in  some  way  be  responsible  for  sleeping 
*ickness.  If  this  be  really  so,  it  is  hard  to  say  in 
*bat  way  the  parasite  operates.  As  a  matter  of 
**ct,  I  have  found  F.  per  starts  in  the  only  cases  of 
•taping  sickness  I  have  seen  in  England,  three  in 
feumher;  and  the  parasite  is  now  known  to  l>e  exceed- 
^gly  prevalent  in  a  large  proportion  of  the  inhabitants 
°f  the  endemic  districts. 

This  latter  circumstance  is  undoubtedly  an  argu- 
ment, and  is  used  as  such,  against  the  pathogenicity 
°f  the  nlaria.  Why,  it  might  be  asked,  if  /'.  j*er- 
*to»«be  the  cause  of  sleeping  sickness,  does  this  blood- 
worm not  cause  the  disease  in  every  instance  in  which 
jt  occurs!  Though  the  explanation  cannot  In*  supplied, 
lt  does  not  follow  that  there  may  not  be  an  intimate 
**iociation  Ijetween  the  filaria  and  the  disease.  /'. 
**tnrn<t  d«>es  not  always  cause  chyluria,  for  example, 
Jet  there  can  be  no  doubt  /'.  nortuma  is  the  cause  of 
aijluria.     Bothrocephalus  lalns  is  the  cause  of  botbvcv 
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capital u s  anitima,  but  it  does  not  ab 
Ah  so  often  happens  in  pathology,  i. 
combination  of  factors  for  the  product 

The  Portuguese  mission  alluded  t 
J\  prrticLiw  in  their  cases  ;  hut  as  this 
the  proper  technique  he  employed,  is  ea 
for  the  present  I  do  not  regard  thii 
dence  as  conclusive.  In  Uganda,  ] 
Hodges,  and,  after  them,  the  com  mi? 
Royal  Society,  found  F.  prrxt-aiur  in  I 
tion  of  the  many  cases  of  sleeping  e 
than  in  the  general  population-  Lai 
the  commissioners  found  that  althouj 
way  F.  per8tar\8  and  sleeping  sickn 
correspond  in  their  geographical  dial 
was  not  found  to  be  the  case  when 
distributions  came  to  be  investigated  ; 
many  districts  the  parasite  and  the  di 
common,  in  other  districts  the  parasi 
and  the  disease  rare  or  unknown,  am 
districts  the  disease  was  common  an< 
rare. 

The  Portuguese  commissioners  c 
cause  of  sleeping  sickness  is  a  certa 
which  they  found  in  the  brain,  cereb 
and  lymphatic  glands.  A  similar  bact< 
found  by  Dr.  Castellani,  of  the  E 
Commission  in  Uganda,  in  seventeen  o 
cases  examined.  Dr.  Castellani's  bac 
states,  different  cultural  properties  fn 
Portuguese  commission.  Until  furthe 
been  collected  it  is  impossible  to  say  if 
bacteria  is  the  germ  of  sleeping  sickness 

Diagnosis.— Sleeping  sickness  hi 
founded  with  beriberi  ;  but  if  it  be  b 
that  the  former  is  a  disease  of  the  ce 
system,  whereas  the  latter  is  a  disease  < 
eral  nerves,  such  a  mistake  is  not  likely 

T  re  atmciit.— "P\xv^\\^   wpgewc* 
temporarily.       Arsenic  m  vers  W^>  i 
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seemed  to  be  followed  by  improvement,  and  even 
by  arrest 

If  /'.  perstan*  be  at  the  root  of  the  disease, 
care  in  the  matter  of  drinking-water,  or,  possibly,  of 
the  bites  of  such  insects  as  may  subserve  this  parasite 
tt  intermediary  host,  is  indicated  as  a  prophylactic 
measure.* 

If  it  should  turn  out  that  sleeping  sickness  is  a 
bacterial  disease,  isolation  and  segregation  of  the 
cases  is  indicated.  The  negroes  in  some  places 
believe  that  the  disease  is  communicated  by  the  saliva, 
and  that  it  is  acquired  as  a  result  of  the  native  habit 
of  all  the  inmates  of  a  house  eating  out  of  one  dish, 
dipping  their  food  out  and  transferring  it  to  their 
mouths  with  their  fingers. 

'The  recent  discovery  of  F.  perstans  in  the  Buck  Indians 
of  British  Guiana  is  interesting  in  connection  with  the  following 
P»»«ge  in  a  letter  received  tome  time  ago  from  Dr.  Ozzard,  of  that 
colony :  •'  I  haven't  much  doubt  but  that  sleepiug  sickness  doeH 
eiirtiraongst  our  aborigines.  One  frequently  hears  travellers  in  the 
interior  remark  on  the  fact  that  when  the  Bucks  fall  sick  they  take 
to  their  hammocks  and  lie  there  till  they  die/'  A  Buck  woman 
**■  hrought  to  Dr.  Ozzard  for  treatment  because,  as  her  friends 
•id,  ihe  was  always  asleep.  Low,  who  made  careful  inquiry  on 
this  ooint  while  travelling  in  British  Guiana,  failed  to  get  any 
reKaole  evidence  of  the  occurrence  of  the  disease  in  that  country. 
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CHAPTER    XXIV 

CHOLKRA. 


I><  fiihilioii.  An  acute,  infectious,  epid 
characterised  by  profuse  purging  and  t 
colourless  Herons  material,  muscular  * 
pression  of  urine,  algidity  and  collapse, 
of  a  special  bacterium  in  the  intestine  a 
discharges,  and  a  high  mortality. 

History  and  geographical  disf 
It  is  probable  that  from  remotest  anti( 
has  been  endemic  in  Lower  Bengal,*  and 
from  time  to  time,  it  has  spread  as  an  ej 
the  rest  of  India.  European  physicic 
it  there  in  the  sixteenth,  seventeenth,  an 
centuries,  but  it  was  not  until  the  gn 
extension  of  1817  that  the  disease  seriou 
the  attention  of  the  profession  in  Euroj 
year  cholera  began  to  spread  all  over  Asi 
eastwards  as  far  as  Pekin  and  Japan,  sc 
Mauritius,  and  westwards  to  Syria  and 
shores  of  the  Caspian.  Stopping  short  a 
in  18*2r>,  it  did  not  on  that  occasion  invad 

EnrojH'an  rjtidemics.  —  In  1830  cho 
Europe  for  the  first  time.  Advanci 
Afghanistan    and     Persia,    it    entered 

*  Though  it  is  customary  to  speak  of  Lower  Ben$ 
of  cholera,  it  is  by  no  moans  certain  that  other  Ea 
have  not  some  claim  to  a  similar  distinction— IJankc 
Shanghai,  for  example.  I>r.  Henderson,  in  his  '. 
indicates   that  the  disease   is  rarely  absent    duriu 

months  from  the  last-named  c\ty  ;  W\e  «&\\\e  vcvvj "W 

and  of  Canton. 


Geographical  Distribution.  345 

^uasia,  and  swept  as  an  epidemic  over  nearly  the 
entire  continent,  reaching  Britain  at  the  beginning 
°*  1832.  During  the  same  summer  it  crossed  the 
Atlantic  to  Canada  and  the  United  States.  This 
epidemic  did  not  die  out  in  Europe  till  1839.  Since 
*"*t  time  there  have  been  at  least  live  European 
demies— 1848-51,  1851-55,  1865-74,  1884-8G, 
**<*    1892-95. 

Great  Britain  has  been  seriously  involved  in 
*°ur  only  of  these  epidemics — namely,  in  1832,  1848, 
1&54-55,  and  in  1866.  On  the  occasion  of  the  last 
Wo  European  epidemics,  although  the  disease  was 
^equently  imported,  it  did  not  spread  in  Britani. 
America  has  not  been  so  fortunate,  for,  although  the 
1 870-73  epidemic  practically  spared  Great  Britain,  it 
Crossed  the  Atlantic  and,  entering  by  way  of  Jamaica 
**nd  New  Orleans,  raged  for  a  time  in  the  United  States. 

From  a  study  of  the  march  of  these  various 
epidemics,  it  is  to  t>e  concluded  that  cholera 
reaches  Europe  by  three  distinct  routes : — First,  vial 
Afghanistan,  Persia,  the  Caspian  Sea,  and  the  Vol#a 
valley ;  second,  via  the  Persian  Gulf,  Syria,  Asia 
Minor,  Turkey  in  Europe,  and  the  Mediterranean ;  and, 
third,  via  the  Ked  Sea,  Egypt,  and  the  Mediterranean. 

With  certain  exceptions,  hereafter  to  be  mentioned, 
there  is  hardly  an  important  country  in  the  world 
which  has  not,  at  one  time  or  another,  been  visited 
by  cholera  in  the  course  of  some  of  its  pandemic 
extensions. 

iKtiology.— The  disease  is  carried  by  man. — 
The  study  of  the  various  epidemics  shows  that  in  its 
spread  cholera  follows  the  great  routes  of  human 
intercourse,  and  that  it  is  conveyed  chiefly  by  man, 
probably  in  its  principal  extensions  by  man  alone, 
from  place  to  place.  In  Britain  and  the  United 
States,  for  example,  the  places  tirst  attacked  have 
been  invariably  seaports  in  direct  and  acti\e  com- 
munication with  other  ports  already  infected.  In 
India,  although  the  problem  is  much  more  difficult 
to    unravel,    in    certain    instances,  the   influence   ot 
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human    intercourse    in  diffusing  the   dh 
distinctly  traced .      Thus   the   extensive 
so  frequent  in  that  country,  are  ft  fruitf 
its  rapid  spread.     During  these  gatherir 
of  thousands  of  human  lieings  are  col  lee 
under  highly  insanitary  conditions — as  at  t 
an<l   Mecca  pilgrimages.     Choi  em  breaks 
the  devotees,  who,  when  they  separate,  a 
ease  along  with  them  as  they  procv^l   r« 
homes,  infecting  the  people  of  the  places 
pass  through.     Cholera  never  travels  fa 
man  can  travel ;  but  in  modern  times,  owi 
creased  speed  of  locomotion  and  the  increi 
of  travel,  epidemics  advance  more  rapidly 
a  more  erratic  course  than  they  did  sixty  j 
I  so  I  at  ion    secures    immunity.  —  In    t 
isolated  countries  the  absence  of  active  a 
intercourse  with  the  outer  world  favours 
even     during     approximately    pandemic 
Tims,    though  so   near   to  the  home « of    c 
Andaman    Islands  have  never    been    visit 
disrase.       Similarly,     Australia    and     Ne> 
hitherto    have    enjoyed     practical    exempt 
same    can    he    advanced    of    the    Pacific  Is 
Cape    of    (iood     Hope,    the    west   coast    < 
Orkney  and    Shetland,    Iceland,    the    Faro 
and  many  of  the  islands  of  the  Atlantic. 
Its  unequal  diffusion  in  the  endemic  ant 
anvii.  —  Although   cholera   is  always  presen 
part  of  the  endemic  area  in  Bengal,  it  is  n 
diffused  there,  nor  is  it  equally  common  at  t 
and  every  year.     Thus,  even  within  this  area 
places  which  enjoy  an  absolute  or  a  relative  i 
and  there  are  seasons  and  years  of  special  pj 
It  has  also  to  be  remarked  that  the  season  of  i 
for  one  place    may    be  the  season   for  prev 
another  place,  and  vie*  vrrsri.     The  same  obs 
apply  to  the  areas  of  epidemic  extension. 

When  cholera  extends  as  an  epidemic,  i 
is  often  singularly  erratic,     ^ovne  \>\a£*s&,  ^ 
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in  the  direct  line  of  advance,  are  passed  over,  to 
Ix?  attacked  perhaps  at  a  later  period.  Similarly, 
certain  districts  of  a  town  may  be  spared,  while  other 
{tarts  of  the  same  town  are  ravaged  by  the  disease. 

Local  conditions  favouring  its  presence. — On  the 
whole,  it  may  be  said  that  low-lying  districts, 
particularly  those  along  the  banks  of  rivers,  are 
more  subject  to  the  disease  than  high  and  dry 
situations ;  and  that  overcrowding  and  unhygienic 
conditions  generally  conduce  to  its  prevalence.  The 
principal  and  special  element,  however,  which  deter- 
mines the  diffusion  of  cholera  is,  undoubtedly,  the 
character  of  the  water  supply. 

Cholera  in  Hie  main  a  water-borne  disease,  entering 

by  the  stomach. — From  time  to  time  many  theories  of 

the   cause   and    nature   of    cholera   have    been    put 

forward,   most  of   them  very  absurd  and  manifestly 

incorrect.     Most  of   these  have  now  been  definitely 

abandoned  in  favour  of  the  theory  that  the  cause  of 

cholera    is   a   specific   germ    which,  in  the   main,  is 

Crater-borne.      The  evidence  in  favour  of   this  view 

*nay  be  regarded  as  being  almost  conclusive,  although 

^iiere   is   still   some  room  for  doubting  whether  the 

|£erm  itself  has  really  been  discovered. 

The   earliest,  and   still   one  of   the  most   telling 
pieces  of  evidence  in  favour  of  the  water-borne  theory 
*^£    the   diffusion   of   cholera,    we   owe    to    the    late 
l)r.    Snow.     In  August,  1854,  cholera  was  epidemic 
in  parts  of  London,  notably  in  the  neigh bourhood  of 
St.  Anne's,  Golden  Square.     A  child  at  40,   Broad 
Street,  after  an  illness  of  three  or   four   days,  died 
*>f  the  disease  on  the  2nd  of   September.     The  dis- 
charges from  the   patient   had    been   thrown  into  a 
leaky  cesspool,  which,  as  was  subsequently  discovered, 
drained  into  a  well  only  three  feet  away.     This  well 
supplied  the  neighbourhood  with  drinking-water.    On 
the  night  of  the  31st  of  August  cholera  broke  out 
among  those  who  used  the  water  of  this  particular 
well,  very  few  escaping  an  attack.     On  the  2nd  of 
September  a  Jadj  died   of  cholera  at   Kampate&d. 
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A  i  i«-iii  inn   was  *pccially   called  to   this  lady's  case,  as 
hitherto  tlif  disea.-c  hail  not  been  situ  in  that  district. 
On  inquiry  it  was  found  that  she  had  been  habitually 
supplied  with  drinking-water   from  the   15 road  Street 
well    referred    to,    as    she   had    formerly    resided    in         m 
Kroad  Street,  and  had  retained  a  liking  for  the  water      —  M 
from   this   particular  well.     She  drank  some  of   the  ^^-^ 
water  which  had  been  procured  on  the  31st  of  August^   ^_ 
l)otli  on  that  day  and  again  on  the  1st  of  September  — ^ 
On   the  latter  day  she  was  seized  with  cholera.     -A^^^^ 
niece,  on  a  visit  to  this  lady,  also  drank  some  of  th      _a_ 

same  water ;  she,  too,  was  attacked  by  cholera,  an 

died.     A  servant  also  drank  the  water;  although  sl^r— ^ 
su tiered   to  some  extent,  she  recovered.      So  far  — ^_  -^ 
could  be  ascertained  by  careful  inquiry,  these  peoj^^  -j  e 
liad   had  no  connection   whatever   witli    the  chole—    ~v~-* 
district   except  through  the  water  fetched  from  tfc~*  £s 
particular  Broad  Street  well.     Cholera,  as  mention«^^^ 
was  not  epidemic  at  Hampstead  at  the    time.     IT^lje 
inference  that   the  germ  had  l>een  conveyed  in  ^tlv 
polluted  water  is  difficult  to  avoid. 

Another  remarkable  illustration  of  the  diffusion     of 
the  cholera  germ  by  water  is  supplied  by  the  rec*"**it 
epidemic  in   Hamburg.        At   the  time  the  hygie^uic 
conditions  under  which  the  inhabitants  of   the  con- 
tiguous cities  of  Hamburg,  Altona,  and  \Vaiidsl>*?ci 
lived   were  practically   identical,  save  in  the  ma  t:  tc*r 
of  water  supply.      Hamburg  and  Altona  l>oth  d  re* 
their  water  from  tlie  Elbe;    but,  whereas  the  wa*t*r 
distributed  to  the  jwople  of  Altona  was  most  careful  v 
filtered,  that  supplied  to  the  people  of  Hamburg    "*v*18 
simply  pumped  up  from  the  river  and  passed  dirc^^v 
into  the  mains    without  filtration  or  purification-     °* 
any  description.     The  Wandsbeek  water  came  fro*"*1   a 
lake,  and    was    filtered.       In    Hamburg,  during     t-**c 
epidemic,  there  were  J*JiO.">  deaths  from  cholera,  «lliali 
to    \'.\-\   per  thousand;   whereas  in  Altona  only    *^~V 
deaths  occurred,  equal  to  '2mi  per  tliousand.    The  dei**^ 
rate  in    Wandsbeek    was  similar  to  that  of  Altc*1*?* 
Ha jn burg  and  Altona  are  co\\t\^\ious%  and  practice*!  ™ 
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OI*e  city.  At  one  part  a  street  forms  the  boundary 
"°tween  the  municipalities.  On  one  side  of  this 
street,  the  Hamburg  side,  there  were  numerous  cases 
^cholera;  on  the  Altona  side  there  were  no  cases. 
*"e  houses  on  both  sides  of  the  street  were  of  the 
same  character  and  occupied  by  the  same  class  of 
Popple.  The  only  difference,  so  far  as  could  be  ascer- 
tained, was  in  the  water  supply  :  the  houses  on  the 
ne*lthy  side  of  the  street  received  Altona  water  ; 
those  on  the  cholera-stricken  side,  Hamburg  water. 
*t  was  remarked  that  a  certain  group  of  houses  on 
the  Hamburg  side  remained  free  from  the  disease.  On 
investigation  it  was  found  that,  unlike  the  other 
houses  on  the  same  side,  these  houses  derived  their 
Watev  supply  from  an  Altona  main. 

As  regards  its  relation  to  the  water  supply,  this 

Hamburg  epidemic  is  the  exact  counterpart  of  what 

j?PP«ned  in  South  London  in  1854.       Formerly  tins 

district  was  supplied  with  water  by  two  companies  - 

:,le  Southwark  and  Vauxhall  Company  and  the  Lam- 

10 th     (1ompany.     Both  companies  drew    their    water 

£<>in    the  Thames — the  latter  from  near  Hungerfonl 

r.l,^e>  the  former  from  near  Battersea  Fields.     The 

epiclc*mic  of  cholera  which  visited  London    in    1849 

v«t.s   especially  severe  in  South  London.     Subsequently 

le    r^inilieth  Company  removed  its  intake  higher  up 

u*     river  to  Thames    Ditton,  and    consequently    the? 

^atorit  supplied  at  the  time  of  the    1  sr>4   epidemic 

.  ***    improved  in  quality.    The  Southwark  and  Vaux- 

/ol?     Company   did   not  change   their  intake,  and   in 

.    M  they  were  still  drawing  their  supply  from  the 

j.lv*>r  near  Battersea  Fields.       When  cholera  visited 

^*°**«lon  in  that  year,  the  death  rate  from  the  disease 

•  *    ^lie  houses  supplied  by  the  Southwark  and  Vaux- 

\^       Company  amounted  to  l.">3  per  10,000  inhabitants, 

***reas  *hat  in  houses  supplied  by  the  Lambeth  Com- 

^a,M'  was  only  20  per  10,000.      The  mains  of  the  two 

^■ipanies  ran  side  by  side,  some  houses  receiving  the 

**t:er  of  one  company,  some  that  of  the  other. 

During  the  Hamburg  epidemic  it  was  oVho  Io\yu& 
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that  the  incidence  of  cholera  was  three  t 
among  those  who  use*!  the  town  water 
those  who  got  their  supplies  from  wells, 
many  similar  facte  which  might    be  addi 
point  to  water  as  a  principal  medium  for  t 
of  the  cholera  germ* 

Th £    virus   contained   «i    tlm    dej* 
equally    conclusive,    tends   to  show   thai 
on    being   swallowed   by  man  multiplies 
tiicutary  canal,  and,  on  being  voided  in   i 
subsequently  finds  its  way  by  a  route  it 
direct   to   water  again,  in    which,   under 
conditions,  it  continue*  still  further  to  mul 
illustration,  amounting  almost  to  proof,  i 
that  the  germ  of  cholera  is  contained  in  th 
cholera  patients  is  supplied  by  Macnamara. 
the  characteristic  rice-water  discharge  fror 
patient  got  mixed  accidentally  with  a  fe^ 
water.    This  was  exposed  to  the  sun  for  tw. 
Early    the   following  morning  nineteen  pe 
drank  about  an  ounce  of  the  mixture.    Wit 
six  hours   live  of  these  nineteen  persons  v 
with  cholera. 

Conditions  of  infection  are  complex. — It 
that  the  ingestion  of  the  germ  is  a  nece 
dition  for  the  production  of  the  disease, 
are  many  facts  which  render  it  equally  ev 
this  is  not  the  only  condition.  Were  it  the 
dition,  then  every  one  of  those  individuals  r 
by  Macnamara  would  have  sickened.  What 
necessary  conditions  may  be  it  is  hard — in  th 
state  of  knowledge,  impossible — to  say. 

There  is  reason  to  believe  that  not  onl 
conditions  complicated  as  regards  the  suscepl 
the  individual,  but  also  that  they  are  eqiu 
plex  as  regards  the  germ  itself  in  relati* 
pathogenic,  proliferating,  and  diffusing  prope 

The  genu  of  eholera.  —  Early  viewi 
European  pathologists  first  directed  their  att< 
the  subject,  many  views,  as  we  \mve  %swv^,\\aw 
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tertained  as  to  the  exact  nature  of  the  cause  of  cholera. 
Some  of  these  views  were  of  the  most  fantastic  descrip- 
tion.   Mysterious  atmospheric  and  telluric  conditions 
*  were  invoked,  and  only  a  very  few  years  ago  supersti- 
tious notions  worthy  of  the  Middle  Ages  were  freely 
ventilated  even  in  high  places  and  by  educated  minds. 
Amoug  those  who  ventured  to  formulate  definite  and 
UKm;  reasonable   hypotheses,  some    considered   that 
cholera,  like  the  more  familiar  exanthematous  fevers, 
was  directly  contagious.      Others  thought  that  it  was 
not  directly  contagious,  but  that  it  was  communicated 
l«y  the  evacuations  of  the  sick  after  these  evacuations 
had  undergone  some  peculiar  fermentative  process  out- 
side the  human  body.     Others,  again,  as  Von  Petten- 
k°frr,  regarded  the  virus  as  a  chemical  ferment  which 
dt'Vrlopefl  m  the  soil  under  certain  unknown  epidemic 
n  «<]it  ions. 

frUrtrrery  of  th*;  comma  bacillus. — Since  the  rise 
f»f  the  germ  theory  of  infective  disease  most  of  these 
filiations  have  been  detinitely  abandoned,  or  have 
^■eived   more   precise  expression   in   the   view   that 
«i"km  ia  caused  by  a  certain  bacterium,  known  as 
™*  comma  bacillus  or  cholera  vibrio,    which    Koch 
found  to   be    present   practically    invariably   in    the 
^jIs  and    intestinal    contents    of   cholera    patients, 
iliis  bacterium    Koch   first   discovered   in   Egypt  in 
s'l-    Believing    in    its  importance,   he    afterwards 
I'^-ffdrd  to  India  on  a  social   mission,  and  there, 
111  Calcutta,  in  1881,  he  found  the  same  liacterium  in 
.""  "'testinal  contents  of  forty  two  fatal  cases,  and  in 
"*  stools  of  thirty  other  cholera  patients  ;  in  fact,  he 
W  |J(*    it    in    every    case    of    the    disease    examined. 
#ijOPe°Ver»  m'  ^ntircly  failed  to  find  it  in  any  other 
s*|Sfa"Sc  or  *"  h^lthv  discharges.     These  observations, 
'**     i*r  as  *nev   concf,in    tni*  presence  of   the  comma 
li!  "'"lis  in  cholera  stools,  have  been  abundantly  Con- 
or "*>)  by  many  other  workers  ;  so  that  the  presence 
trl(  8|'*i$eiice  of   this  bacterium    is  now  regarded  as  a 
c/,**  worthy    ami     valuable     practical     test     of     the 
*vs/p  or  non-choleraic  nature  of  any  gvveu  C\vw  oK. 
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that   of   the   body   of    the   bacterium ;     their 

extreme  tenuity   renders   them   difficult    to    see   in 

ordinary  preparations.     The  tiagella  are  not  always 

present  during  the  entire  life  of   the  parasite.     In 

virtue  of  this  appendage  the  bacillus  exhibits  very 

active   spirillum- like    movements.       The    individual 

Udlli  when  stained  show  darker  parts  at  the  ends 

or  at  the  centre,  suggesting  the  possibility  of  spore 

formation ;  this  point  has  not  been  definitely  settled. 

Sometimes  in  cultivations  two   or   more   bacilli  are 

united,  in  which  case  an  S- shaped  body  is  the  result ; 

or  it  may  happen  that  several  bacilli  are  thus  united 

\     together,  producing  a  spirillar  appearance. 

The  comma  bacillus  is  easily  stained  by  watery 
•olution  of  fuchsin,  or  by  Loffler's  method,  dried 
aw-jjlass  films  ln*ing  used.  Dilute  solution  of 
■ethyl  violet  mixed  with  the  intestinal  contents  and 
placed  on  a  slide  suffices  for  partial  staining. 

The  bacillus  grows  best  in  alkaline  media  at  a 
temperature  of  from  30  to  40°  Cent.  Growth  is 
irn*ted  below  15',  or  above  42'  Cent.  ;  a  tempera- 
ture over  50'  Cent,  kills  the  bacillus.  Moat-broth, 
toift,  blood  serum,  nutrient  gelatine,  or  potato,  are 
•M  suitable  culture  media.  Nutrient  gelatine  and 
P°tato  an*  the  most  convenient  for  diagnostic  purposes. 

In  gelatine  plate-cultivations  minute  white  points 
*ppear;  around  these  the  gelatine  liquefies,  and  the 
filonies  of  l«icilli  sink  into  funnel  or  bubble-shaped 
'h»r»*iions.  Hy  the  end  of  the  second  or  third  day 
the  cultivation  is  besprinkled  with  such  depressions, 
'i<iuefactirm  spreading  peripherally  until  it  involves 
"•^entire  surface  of  the  gelatine.  The  colonies  are 
w»it<*  or  yellowish,  very  irregular  in  shape,  granular, 
*n'I  shining  like  so  many  particles  of  ground- glass. 
Utor  they  assume  a  |>eculiar  roseate  hue,  said  to  be 
aMutely  characteristic. 

',l  gelatine   stab  cultures  the  growth  at    first  is 

.  "**  ui-tive  near  the  surface  ;  later,   the  colony   sink- 

W.  liyueia* *tio/i  a<lv»ncvs  most  Iteluw  the.  auvKave  v\1l 

frlatine,  no  that  a  bubble-shaped  ap\*nxr&\vN>  \* 
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then  produced.  Later  .still,  as  growth  proctitis 
along  the  needle  track,  a  finger-shaped  liquefaction 
results,  which  in  time  extends  to  the  sides  of  the 
tube.  At  the  bottom  of  the  liquefied  area  there  is 
an  accumulation  of  a  white  mass  of  bacteria ;  at  the 
top  a  scum  of  bacteria  in  various  stages  of  degenera- 
tion is  formed.  These  cultures  may  die  after  five  or 
six  weeks. 

Agar  is  not  liquefied,  and  in  it  the  cultivations 
retain  their  vitality  longer.  On  potato,  at  20°  to 
30°  Cent,  the  culture  appears  as  a  thin,  brownish, 
porcelain-like  film.  In  broth,  some  of  the  bacilli 
form  a  scum  on  the  surface ;  others,  falling  in 
masses  to  the  bottom,  leave  the  body  of  the  liquid  clear. 

Although,  taken  together  and  in  conjunction  with 
the  morphological  appearances,  these  culture  charac- 
ters are  fairly  distinctive,  nevertheless  certain  other 
bacteria,  such  as  Finkler's  spirillum,  behave  very 
similarly  ;  and,  as  the  microscopic  features  of  these 
other  bacteria  in  some  instances  are  very  much  like 
those  of  the  cholera  vibrio,  a  mistake  is  easily  made. 
The  production  of  what  is  known  as  "  cholera  red 
by  the  addition  of  pure  sulphuric  acid  (indol  reaction) 
to  a  culture  in  peptonised  broth,  is  also  not  quite 
distinctive  of  the  cholera  vibrio,  for  a  similar  reaction 
is  produced  by  some  other  bacilli. 

In  careful  and  practised  hands  the  diagnosis  of 
cholera  by  the  microscopic  and  cultural  characters  of 
the  vibrio  may  be  made  with  practical  certainty. 

Is  the  comma  bacilhts  the  germ  of  cholera  /— 
Although  it  may  be  safely  asserted  that  cholera  is 
intimately  associated  with  the  comma  bacillus,  it  does 
not  necessarily  follow  that  this  organism  is  the  cause 
of  cholera.  Many  attempts  have  been,  and  are  being, 
made  to  establish  such  a  relationship.  Nevertheless, 
what  may  be  considered  as  absolute  proof  is  still 
wanting ;  such  proofs  as  alone  can  be  afforded  by 
the  production  in  man,  or  in  the  lower  animals,  of  » 
disease  in  every  respect  like  cholera  by  the  adminis- 
tration   of    pure    c\i\i\XT<s»  ol  VSaa  wimma    bacillus. 
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Short  of  this  the  proof  may  be  said  to  be  almost 
oomplete ;  indeed,  by  Dot  a  few  the  causal  relationship 
of  the  bacillus  to  the  disease  is  considered  as  established. 
Since  Koch  first  announced  his  discovery  many 
facto  having  a  bearing  on  the  subject  have  been 
brought  to  light,  some  in  favour  of  his  views,  some 
apparently  militating  against  them. 

(1)  It  has  been  found  that  there  are  several 
bacilli  with  morphological  and  cultural  characters 
closely  resembling  those  of  the  cholera  comma,  not- 
ably the  Finkler-Prior  bacillus  of  cholera  nostras, 
Lewis's  saliva  comma  bacillus,  many  of  the  comma- 
■taped  bacilli  discovered  by  Cunningham,  and  certain 
species  found  in  river  water.  Koch  and  others 
maintain  that,  though  morphologically  similar,  those 
other  bacilli  behave  so  differently  in  culture  media 
that,  biologically,  they  may  be  considered  as  specific- 
ally distinct  from  the  cholera  vibrio. 

(2)  Cultures  of  pure  bacilli  have  many  times  been 
swallowed  by  way  of  experiment ;  yet,  although  in  a 
few  instances  diarrhoea  with  comma  bacilli  in  the 
stools  has  resulted,  in  perhaps  no  instance  has  true 
cholera,  much  less  fatal  cholera,  been  produced.  On 
this  account  it  is  held  by  some  that  the  comma 
bacillus  cannot  be  regarded  as  the  germ  of  cholera. 
Against  this  it  is  advanced  that  other  factors  must 
be  present  to  insure  the  induction  of  cholera  by  such 
e*periments ;  for  example,  a  suitable  and  peculiar 
edition  of  the  body,  possibly,  as  Buchner  suggests, 
■oine  second  and  as  yet  unknown  micro-organism. 
Buchner  therefore  regards  cholera  as  the  result  of  a 
Mixed  infection.  Moreover,  the  cholera  vibrio,  like 
other  pathogenic  bacteria,  may  lose  through  cultiva- 
tion, or  otherwise,  its  virulence  while  retaining  its 
Morphological  and  cultural  qualities. 

(3)  A  few  cases  of  what,  from  a  clinical  point  of 
)'iew,  appeal's  to  l>e  true  cholera  have  been  observed 
lI*  which  the  most  careful  and  most  prolonged  bac- 
teriological examinations  failed  to  detect  the.  coimwa 
haoJJas.     Therefore,  it  has  been  advanced,  as  cholera 

x2 


can  occur  without  the  comma  bacill 
bacillus  cannot  lie  the  cause  of  ch< 
this  it  has  been  said  that  these  obs 
defective ;  that  although  the  bacillus 
it  by  no  means  follows  that  the  ha 
present  at  some  time  in  the  case. 

(4)  The  comma  bacillus  has  been  < 
stools  of  individuals  who  did  not  at  th 
wards  suffer  from  cholera.     To  this 
that  although  one  of  the  necessary  001 
production   of   cholera   was   present, 
necessary,  were  absent.     Possibly,  as  1 
marked,  for  the  production  of  an  att 
three  things  might  be  necessary,  X,  \ 
comma  bacillus  may  be  the  X,  but  in 
the  Y,  certain  local,  and  of  the  Z,  ce 
conditions,  disease  does  not  result 

(5)  It  has  been  found  impossible  by  1 
tion  of  comma  bacilli  to  produce  in  the 
true  cholera,  or  any  condition  with  clin 
closely    resembling    cholera.      Koch    a 
certain    experiments   on   guinea-pigs,  i 
supposition  that  the  acid  in  the  stom; 
bacillus,  neutralised   this   by  the   adm 
sodium    carbonate,    and   paralysed    the 
intraperitoneal  injections  of  tincture  o 
this  way   they   claim    to    have   succeed 
guinea-pigs  with  symptoms  to  a  certai 
those  of  cholera.     There  are  many  sourc< 
this  experiment,  as  has  been  pointed  out 
others.    Exactly  similar  results  can  be  go 
Finkler- Prior  and  other  bacilli.     The  m< 
experiments  in  this  direction  are  those 
on  the  ground  squirrel,  Spermophihis  g 
administering  to  this  animal  comma  cull 
line  media  a  disease  in  many  respects  lik< 
produced  ;    and,   in    the  intestines  and  < 
the  animals  experimented  on,  cholera-like 
changes  were  found,  as  %\e\\  »&  comm*,\tf 
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logical  studies,  always  difficult,  are  extremely  so  in 
the  caso  of  the  cholera  microl»e  owing  to  its  special 
Viability    to  variation,  both  in  its  morphological  and 
in  its  jiitthogt'iiic  characters.    On  this  subject  ilafl  kine 
remarks  :  '■  When  the  cholera  bacillus  was  first  dis- 
covered its  properties  were  described   with  extreme 
precision,  which  helped  in  concentrating  for  a  long  time 
all  studies  on  well-defined  and  carefully  chosen  speci- 
mens.   Little  by  little,  as  the  field  of  observation  grew 
larger,  a  number  of  varieties  have  been  found  with 
characteristics  di fieri ng  so    largely  as  to  annihilate 
almost  completely  the  original  description.     When  we 
open  the  intestine  of  deceased  cholera  patients  and  in- 
vertigate  the  microbes  there,  the  adopted  methods  will 
bring  to  the  surface  vibrios  in  which   the  external 
forms,  instead  of  the  characteristic  comma  or  spirillum, 
\        *ill  vary  between  a  coccus  and  a  straight  thread  ;  the 
AUmber  and  disposition  of  the  cilia,  the  secretion  of 
•lids,  the  form  of  growth  in  broth,  will  vary  ;  instead 
°t  giving  in  gelatine  a  discrete  and  well-defined  figure 
<*f  liquefaction,   the   variation  will  extend  from  the 
Complete  loss  of  this  property  to  a  rapid  dissolution  of 
*Le   whole    medium ;   there    will   be  varieties  which 
X£row  luxuriantly  in  given  media,  and  others  which  do 
*iot  grow  then;  at  all ;  some  will  lie  phosphorescent  in 
the  dark,  and  others  not ;  some  will  -give  the  indol 
ft*&ct ion,  and  others  will  be  deprived  of  this  property, 
and  so  on.     The  first  thing  to  lx?  done  is  to  select 
carefully   among    these  the  most    typical    specimens, 
rejecting  the  others,  and  then  to  try  their  pathogenic 
power.      We  shall  find  such  a  divergence  in  strength 
that  the  extreme  forms  will  not  be  believed  to  be  the 
cholera  species.     There  will   l>e  com  mas  deprived  of 
any  virulence  demonstrable  on   animals,  and  others 
*hich  will  kill  the  most  resistant  species.     »Some  will 
le  fatal  to  a  guinea-pig  at  a  dose  of  1. 100  of  a  culture 
to  be,  and  others  harmless  in  doses  f>00  times  stronger. 
The  average  comma  dies  out  when  introduced  under 
the  skin  of  an  adult  animal ;  others  will  spread  in  the 
ftysteni   and  give  rise  to   a    fatal   septicaemia.     The 
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ordinary  comma  will  be  without  effect  on  birds;  but 
several  specimens  have  been  isolated,  and  believed  to 
be  typical,  which  easily  killed  pigeons  by  hypodermic 
or  intramuscular  injection.     I  believe  to  be  of  great 
value  the  method  worked  out  by  Pfeiffer  for  com-      | 
paring  all  such  varieties  with  one  selected  as  typical, 
which  he  employed  for  the  preparation  of  an  antitoxic 
serum.     This  method  will  be  found  of  efficient  help 
in  distinguishing  specimens  of   the  greatest  affinity 
with   the   average  cholera   comma.     But  once  such 
specimens  are  selected  and  their  particular  properties 
studied  they  begin  to  change  from  the  first  day  tbey 
are  introduced  into  the  laboratory,  and  no  calculation 
based  on  these  studies  is  possible.     In  a  case  quoted 
by    M.    Metchnikoff,    the    proportion   of  the  initial 
]>ower  of  the  microbe,  and  the  strength  it  showed  at  a 
later   trial,    was   as    75    to    1,    the    microl>e   having 
gradually   sunk    to    1/75    of    its    initial   virulence/' 
Those  remarks,  by  so  great  a  master  of  the  subject, 
whilst  they  indicate  a  way  of  reconciling  many  ap- 
parent discrepancies  in  matters  of  fact  and  differences 
in    the   conclusions   arrived   at   by  different  bacteri- 
ologists, and  whilst  they  indicate  a  key  to  many  of 
the  clinical  features  of  cholera,  teach  us  caution  in 
accepting   as   proved  the  causal   relationship  of  the 
cholera   vibrio    to   the   disease  with  which   it  is  so 
invariably  associated 

Symptoms.  —An  attack  of  cholera  commence* 
in  one  of  two  ways ;  either  it  may  supervene  in  th* 
course  of  what  appears  to  be  an  ordinary  case  o 
diarrhtea,  or  it  may  come  on  suddenly  and  withoi* 
any  well-marked  prodromal  stage.  During  chole*** 
epidemics  diarrhoea  is  unusually  prevalent.  It  is  * 
common  observation  that  at  such  times  an  attack  & 
this  latter  nature,  after  a  day  or  two,  may  assume  th* 
characters  of  true  cholera.  The  preliminary  loosenes-- 
in  such  cases  is  called  the  "  premonitory  diarrhiva. 
Whether  this  looseness  is  specifically  related  to  th^ 
subsequent  attack,  or  whether  it  is  of  an  ordinary 
catarrhal  or  bilious  type  and  acts  simply  by  predis- 
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poaing  to  the  specific  disease,  has  not  been  determined. 
Possibly,  owing  to  a    catarrhal    condition — in    itself 
n<Mi-*p^itic   -the  resisting  power  of  the  mucous  mem- 
brane is  impaired  ;   possibly,   in  diarrhoea,  the  large 
amount   of  duid    in    the    gut   affords    a    favourable 
medium  for  the  cholera  germ  to  multiply  in.     Besides 
diarrhea,  other  prodromata,  such  as  languor,  depres- 
sion of  spirits,  noises  in  the  ears,  etc.,  are  sometimes 
note/]. 

When  true  cholera  sets  in,  profuse  watery  stools, 
painless  or  associated  with  griping,  and  at  first  fwcal 
in  character,   pour,   one   after  the   other,  from   the 
patient.    Quickly  the  stools  lose  their  fieeal  character, 
twining  colourless  or,  rather,  like  thin  rice  water  con- 
taining small  white  tiocculi  in  suspension.     Enormous 
quantities- pints — of    this    material    are   generally 
/Ussvd  by  the  patient.     Presently  vomiting,  also  pro- 
fit, at  first  jierhaps  of  food,  but  very  soon  of  the 
vune  rice-water  description,  supervenes.     Cramps  of 
*ati  agonising   character   attack    the  extremities  and 
HMomen  ;  the  implicated  muscles  stand  out  like  rigid 
'•ars.  or  are  thrown  into  lumps  from  the  violence  ot 
*b*  contractions.     The  patient  may  rapidly  pass  into 
Estate  of  collapse.     In  consequence  principally  of  the 
a'N5  of  fluid   by  the  diarrhcca  and  vomiting,  the  soft 
I'lrts  shrink,   the   cheeks   fall   in,   the   nos-    In  Moines 
I'ln-hed  and   thin,   the  eyes  sunken,  and  the  skin  of 
tii»  fingers    shrivelled    like   a   wiislicrwouian's.      The 
s'irf;ice  of  the  body  W'oiues  eold,  li\  id,  and   bedc-\ved 
uith  a   clammy  sweat  ;  the   urine  and   bile  are  sup- 
J'ri;>8ed  :  respiration  is  rapid  and  shallow  ;  the  breath 
^cjld  and  the  voice  is  sunk  to  a  whisper.    The  pulse 
*?  the  wrist  soon  becomes  thready,  weak,  and  rapid, 
*n  1  then,  after  coming  and  going  an  1  feebly  Muttering, 
I'uv    disappear   entirely.      The    surface    temperature 
Milks    several   degrees    below    normal — *X\     or   1)4  ; 
Whilst   that   in   the  rectum    may  be    several    degrees 
Ulmve  normal    -101     to    lo.">  .     The   patient    is    now 
Restless   tossing  about  uneasily,   throwing    his  anm 
t loui  side  to  side,  f witty  complaining  of  intense  tY\\rs\, 
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and  of  a  burning  feeling  in  the  chest,  and  rack* 
with  cramp.  Although  apathetic,  the  mind  generall; 
remains  clear.  .  In  other  instances  the  patient  ma; 
wander  or  pass  into  a  comatose  state. 

This,  "the  algid  e  stage  "of  cholera,  may  termii 
ate  in  one  of  three  ways — in  death,  in  rapid  conn 
lescence,  or  in  febrile  reaction. 

When  death  from  collapse  supervenes,  it  may  d 
so  at  any  time  from  two  to  thirty  hours  from  the  con 
mencement  of  the  seizure,  usually  in  from  ten  to  twelv 
On  the  other  hand,  the  gradual  cessation  of  vomitii 
and  purging,  the  reappearance  of  the  pulse  at  tl 
wrist,  and  the  return  of  some  warmth  to  the  surfa< 
may  herald  convalescence.  In  such  a  case,  aft 
many  hours,  the  secretion  of  urine  returns,  and  in  tl 
course  of  a  few  days  the  patient  may  be  practical 
well  again.  Usually,  however,  on  the  cessation  of  tl 
more  acute  symptoms  of  the  algide  stage,  a  conditio 
known  as  "  the  stage  of  reaction,"  is  developed. 

Reaction;  chohra  typhoid. — When  the  patiei 
enters  on  this  stage  the  surface  of  the  body  becom< 
warmer,  the  pulse  returns  at  the  wrist,  the  face  til 
out,  restlessness  disappears,  urine  may  be  secretei 
and  the  motions  diminish  in  number  and  amoun 
becoming  bilious  at  the  same  time.  Coincidently  wit 
the  subsidence  of  the  more  urgent  symptoms  of  tl 
algide  stage  and  this  general  improvement  in  tl 
appearance  of  the  patient,  a  febrile  condition  • 
greater  or  less  severity  may  develop.  Minor  degr* 
of  this  reaction  generally  subside  in  a  few  hours ;  to 
in  more  severe  cases  the  febrile  state  becomes  aggr 
vated,  and  a  condition  in  many  respects  closely  resei 
bling  typhoid  fever,  "cholera  typhoid,"  ensues.  Tli 
febrile  or  possibly  typhoid  state  may  last  from  four 
five  days  to  perhaps  a  fortnight  or  even  longer, 
severe  cases  the  face  is  flushed,  the  tongue  l>r>)V 
and  dry,  and  there  may  be  delirium  of  a  low  tvpl>° 
character  with  tremor  and  subsultus  ;  or  the  }»atul 
may  sink  into  a  peculiar  torpid  condition.  Tl 
motions  are  now  either  greenish  or  like  pea-soup,  ai 
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may  contain  a  larger  or  smaller  amount  of  blood ;  at 
the  same  time  they  are  very  offensive.  The  reappear- 
ance of  urine  may  be  delayed  from  two  to  six  days  ; 
at  first  scanty,  high-coloured,  cloudy,  albuminous, 
and  containing  casts,  it  gradually  becomes  more 
profuse,  paler,  and  with  less  albumin.  Though  at 
first  the  urine  is  very  deficient  in  urea,  in  uric  acid, 
and  in  salts,  later  the  quantity  of  these  substances 
may  exceed  for  a  time  the  normal. 

During  the  stage  of  reaction  death  may  occur 
from  a  variety  of  complications ;  from  pneumonia,  from 
enteritis  and  diarrhoea,  from  asthenia,  or  from  such 
effects  of  uremic  poisoning  as  coma  and  convulsions. 

In  cholera  there  is  a  considerable  variety  in  the 
character  of  the  symptoms  and  in  their  severity,  both 
as  regards  individual  cases  and  as  regards  different 
epidemics.  It  is  generally  stated  that  during  an 
epidemic  the  earlier  cases  are  the  more  severe,  those 
occurring  towards  the  end  of  the  epidemic  being  on 
the  whole  milder. 

Ambulatory  cases  occur  during  all  epidemics. 
Such  cases  are  characterised  by  diarrhoea  and  malaise 
merely  ;  there  is  never  complete  suppression  of  urine, 
the  diarrhoea  never  loses  its  bilious  character,  and  it  is 
not  accompanied  by  cramps.  The  attack  gradually 
subsides  without  developing  a  subsequent  stage  of 
reaction. 

Cholerine. — In  another  set  of  cases  the  diarrhtea 
may  be  somewhat  more  acute,  and  the  stools  assume 
the  well-known  rice-water  appearance ;  but  the  loose- 
ness soon  ceases  without  leading  to  suppression  of 
urine,  or  to  algide  symptoms,  or  even  to  very  severe 
cramps,  and  without  being  followed  by  a  stage  of 
reaction.  Such  cases  are  sometimes  designated 
"choleraic  diarrhoea"  or  "cholerine." 

Cholera  sicca. — A  very  fatal  type  is  that  known 
as  "cholera  sicca."  In  these  cases,  though  there  is  no, 
or  very  little,  diarrhoea  or  vomiting,  collapse  sets  in 
so  rapidly  that  the  patient  is  quickly  overpowered  as 
by  an  overwhelming  dose  of  some  poison,  and  dies 
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in  a  few  hours  without  purging  or  any 
reaction.      At   the  post-mortem  examinat 
water  material,  so  characteristic  of  choler 
may   not  have  been  voided  during  life, 
abundance  in  the  bowel.       Other  cases  ti 
from  apnten   caused,    apparently,  either 
in  the  right  heart,  or  by   spasm  of  the 
arterioles,  the  lungs  refusing  to  transmit  U 
blood.     In    certain    eases,  after    tempora 
ment,  relapse  may  occur  and  is  nearly  alw 

Hffperfnpvjeift  is  an  occasional  though 
rence  in  cholera  ;  in  such  the  axillary  tempt 
rise  to  107",  the  rectal  temperature-  ]*rha 
these  eases  also  are  almost  invariably  fatal 

Stqu&fa— Cholera  is  apj  to  be  followed 
i  if  moiv  or  less  important  sequela?,  such 
mental  and  physical  debility,  insomnia,  j 
d  it  ions,  chronic  enterocolitis,  nephritis,  difli 
of    pulmonary  inflammation,  parotitis  apt 
abscess,    ulceration    of    the   cornere,   l?ed  a 
gangrene  of  different  parts  of  the  body. 
wears   at  times,  and  is   said   to   be   of   tl 
import.   Pregnant  women  almost  invariable 
the  fivtus  showing  evidences  of  cholera. 

^lorbid  sin  a  to  my  and  patholog 
mortis  occurs  early  and  persists  for  a  co 
time.  Curious  movements  of  the  limbs 
place  in  conseijuence  of  post-mortem,  muse 
tractions.  On  dissection  the  most  characters 
logical  appearances  in  cholera  are  those 
with  the  circulation  and  with  the  intestinal 

If  death  have  occurred  during  the  alg 
the  surface  presents  the  shrunken  and  livii 
ance  already  described.  On  opening  the  boc 
tissues  are  found  to  be  abnormally  dry.  The 
are  dark  and  firm  ;  sometimes  one  or  more  of 
discovered  to  be  ruptured — evidently  from 
lence  of  the  cramps  during  life.  The  right  si< 
heart  and  systemic  veins  are  full  of  dark,  th 
imperfectly  coagulated  YAootV,  W\\e\\  \.ev\^&  to 
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the  inner  surface  of  the  vessels.     Fibrinous  clots,  ex- 
tending into  the  vessels,  may  be  found  in  the  right 
heart     The    lungs  are   usually   anaemic,    dry,   and 
shrunken ;  occasionally  they  may  be  congested  and 
<*deuiatous.      The  pulmonary  arteries  are  distended 
**ith  blood,  the  pulmonary  veins  empty.     The  liver 
k  generally  loaded  with  blood  ;  the  gall  bladder  full 
°f  bile ;  the  spleen  small.     Like  all  the  other  serous 
cavities,  the  peritoneum  contains  no  fluid,  its  surface 
being  dry  and  sticky.     The 'outer  surface  of  the  bowel 
has  generally  a  diffuse  rosy  red,  occasionally  an  in- 
jected, appearance.     On  opening  the  bowel  it  is  found 
to  contain  a  larger  or  smaller  amount  of  the  charac- 
teristic rice-water  material,  occasionally  blood.     The 
Mucous  membrane  of  the  stomach    and   intestine  is 
generally  pinkish  from  congestion,  or  there  may  be 
Regularly    congested    or     arborescent    patches     of 
Ejection  here  and  there  throughout  its  extent.     In 
Edition,  there  may  be  seen  smaller  or  larger  points 
of  ecchymoeis  in,   or  under,  the  mucous  membrane, 
he  changes  in  the  alimentary  canal  are  most  marked 
a*  the  lower  end  of  the  ileum,  where  Peyer's  patches 
anc*   the  solitary  glands  may  be  seen  to  be  congested 
a5*d    swollen.     In  some  instances  the  bowel  is  pale 
^Ughout ;    in  many  the  mucous  membrane  has  a 
fP^^n,  pulpy   appearance  from    exfoliation   of   epi- 
I  e'ium — possibly  a  post-martein  change  ;     occasion- 
y>  especially  towards  the  lower  end  of  the  ileum, 
f  e**oupous  exudation  is  met  with.     The  mesenteric 
P/^ds  are  congested.     The  superficial   veins  of  the 
lc***eys    are    full;    the    medullary  portion    is  much 
°**gested,  the  cortical  portion  less  so  ;    the  tubules 
5*e     filled  with  granular  matter ;    the  epithelium  is 
v/P**dv»  granular,  or  fatty,  and,  at  a   later  stage,  may 
??      shed.       The   bladder   is   empty   and    contracted. 
°t)iing   special    is    to    be    noted    in    the     nervous 

If  death  have  occurred  during  the  stage  of  re- 

I^U>n,  the  tissues  are  moist ;   the  venous  system  is 

^*^    congested ;   the  lungs   probably    congested    and 
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cedenratoua,  perhaps  in  named      Very  pro! 
are  evidences  of  extensive  enteritis. 

Microscopical  examination  of  the  eont 
bowel  during  the  acute  stage  of  the  discus 
in  in  out  instances,  the  comma  I*acillue.  \J 
in  great  abundance;  occasionally  IB  whu 
a  pure  culture.  Sections  of  the  intestine 
bacillus  lying  on  and  between  the  epithel 
the  villi  and  glands.  In  no  other  organ  t 
the  body  is  the  bacterium  to  be  found. 
assuming  that  the  comma  bacillus  is  th 
cholera,  we  must  conclude  that  the  clinical  j 
are  not  the  result  of  a  septicaemia  ;  but  tha^ 
cither  from  a  local  irritation  produced  by  tl 
or  from  some  toxin  which  it  generates  in 
and  which  is  absorbed,  or  from  a  combinati 
factors. 

That  the  cholera  vibrio  is  a  powerful 
shown  by  the  effect  produced  locally  by  a  h 
injection  of  a  virulent  culture.     When   & 
not  only  does  it  give  rise  to  local  oedema,  I 
precautions  are   taken,  it  causes  in   certai 
necrosis  of  the  tissues  and  ulceration  at  t 
injection.    It  is  conceivable,  therefore,  that  m 
course   of  the   naturally  acquired   disease  t 
proliferate  in  the  bowel,  they  or  their  prodi 
an  irritant  to  the  mucous  membrane  and  s 
the  hypercatharsis,  and  the  consequent  dehj 
the  tissues,  which  are  the  dominating  featu 
disease.      On  the  other  hand,  the  hypodermic 
of  cholera  vibrio  cultures  is  followed  by  snia 
movement  lasting  from  one  to  three  days,  e 
the    presence  of    a  febrogenic  toxin  eapabl 
dueing  constitutional  symptoms.     This  fact, 
with  the  rapid  and  intense  prostration  which 
instances  of  natural  cholera,  appears   to  be  < 
proportion  to  the  amount  of  catharsis  present; 
that  in  a  measure  the  lethal  effects  of  the  "\ 
attributable,  not  alone  to  the  drain  of  fluid 
blood  and   tissues,  but  a\so  to  t\v^  etaayr^ti 
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^**>lera  toxin  from  the  intestine.     It  is   somewhat 

***nge,  however,  if  this  toxin  be  anything  more  than 

*    subsidiary    element    in    the    production    of    the 

Symptoms  in  most  instances  of  the  naturally  acquired 

disease,  that  catharsis  is  not  one  of  the  effects  of  the 

hypodermic  introduction  of  the  vibrio,  and  that  fever 

is  not  an  earlier  and  more  prominent  symptom  in 

ttfttanl  cholera.     The  modern  tendency  is  to  regard 

ffo  clinical  phenomena  as  the  result  partly  of  local 

Station  and  partly  of  a  toxaemia  ;  variation  in  the 

Proportional  intensities  of  the  various  clinical  elements 

(fepending  on  the  degree  of  virulence  of  the  particular 

*fr*in  of  microbe  introduced,  and  on  the  circumstances 

**d  idiosyncrasy  of  the  patient. 

Diagnosis. — During  the  height  of  an  epidemic 
^  diagnosis  of  cholera  is  generally  an  easy  matter  ; 
Me  profuse  rice-water  discharges,  the  collapse,    the 
*^»ld  clammy  skin,  the  cyanosis,  the  shrunken  features, 
5"^ie   shrivelled    fingers   and  toes,  the  feeble,  husky, 
follow   voice,  the  cold  breath,  the  cramps  and  the 
^>ippression  of  urine,  together  with  the  high  rate  of 
J^ortality,  are  generally  sufficiently  distinctive.     But 
^n  the  first  cases  of  some  outbreak  of  diarrhtea,  which 
*%nay  or  may  not  turn  out  to  be  cholera,  and  the  true 
Mature  of  which  for  obvious  reasons  it  is  of  import- 
ance to  determine,  diagnosis    may   not   be  so  easy. 
Symptoms  resembling  true  cholera  may  supervene  in 
the  course  of  an  ordinary  severe  diarrhoea,  and  are 
very  usual  in  cholera  nostras,  in  mushroom  poisoning, 
in    ptomaine     poisoning,    in     the    early    stages    of 
trichinosis,    and    in    a    certain    type    of   pernicious 
malarial   fever.     In  none   of  these,   however,  is  the 
mortality   so  high  as   in   cholera  ;    it   may   l>e   laid 
down,    therefore,    that  epidemic    diarrhoea   attended 
by  a  case  mortality  of  over  50  j>er  cent,  is  cholera. 

In   other   forms   of   diarrhtea  it  is  rare  for  the 

stools   to   be    persistently    so    absolutely    devoid    of 

biliary  colouring  matter  as  they  are  in  cholera.     A 

careful  inspection  of  the  stools  somethnea  yvvjMa  valu- 

Mble  information  in  other  ways.     Thus  \n  ww\\w»m 


366  Cholera. 

poisoning,  fragments  of  the  mushrooms  wl 
the  catharsis  may  be  seen  ;  in  trichinosis, 
st-ope  may  detect  the  adult  trichina.  Ii 
malarial  attacks  the  presence  of  the  inalai 
in  the  bloody  the  periodicity  of  the  symp 
amenability  to  quinine,  together  with  the 
of  the  prevailing  epidemic,  generally  coiubii 
to  a  correct  diagnosis. 

The  detection  of  the  comma  bacillus  in 
is   now  regarded  as  a  positive  indication 
It  would  be  rash,  however,  to  atfirm  that  \ 
result  from  bacteriological  examination  ol 
case  is  conclusive  against  its  being  choler 
over,  it  mast  be  borne  in  mind  that  such  exa 
to  \k-  trustworthy  have  to  be  made  by  a  sb 
tmologirt.     According  to  Kanthack  and 
the   following   were    the    methods  of  back 
diagnosis  practised    by  Klein  daring  the  t 
epidemic  in  1 893  5— 

*'  Method  I, — A  flake  from  the  dejecta  ii  placed 
broth  and  incubated  at  37°  Cent.  In  twenty-foui 
abundant  prop  of  vibrios  ift  found  on  the  superficial 
the  broth.  This  pellicle  consists  of  a  practically  pa 
<»r,  at  any  rate,  is  a  culture  which  easily  allows  of 
i-ultup'S  bring  obtained. 

"Method  2. — A  flake  is  placed  in  sterile  salt  s* 
l.roth  ;  it  is  shaken  up,  and  from  this  gelatine  or? 
a iv  inoculated,  and  plates  are  made.  In  agar  plates 
;t*  M7  <  Vnt.  numerous  colonies  may  be  found  in  1 
thirty  hours.  In  the  gelatine  plates,  after  two  to  tl 
liKiilation  at  20"'  to  22    Cent.,  numerous  typical  colon 

got. 

"J/,vW  :\  .—  A    flake    is  placed    directly   into   ] 
peptone  salt  solution  (1   per  cent,  peptone,  0o  per  cen 
<  hloride),  or  the  Dunham's  sedation  is  inoculated  after 
dilution    of    the    material.      The    peptone    solution,    i 
eight,  to  ten   hours'   incubation  at  37°  Cent.,  shows  a 
turbidity,  due  to  the  lapid  growth  of  the  comma   kici 
the  choleia-rod  reaction  may  be  obtained.     For  speedy  c 
this  method  is  most  valuable;  in  six  to  twelve  hour 
litest,    in   sixteen   hours,   comma   bacilli   can  be  fount 
siiporhYial  layers  of  the  peptone-  solution,  so  that  intwei 
hours  pure  cultures  and  the  enoAera-TeA  tvacWow  qwtv\ws  <l 
in  8ocondnvy  pop  tone  tubes.     Also,  a  \w«\V\ve  t<&>&\. 
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obtained  by  this  method  in  cases  in  which  the  microscopical 
examination  has  failed  to  give  definite  evidence  of  the  presence 
o*  vibrios." 

The  first  two  methods  are  applicable  to  those 
lQ*t«tices  in  which  microscopical  examination  of  the 
•toob  shows  crowds  of  comma  bacilli  Method  3  is 
*ptcially  applicable  to  those  stools  in  which  comma 
t*cflli  are  in  very  small  numbers. 

Mortality. — The  average  case  mortality  in  cholera 
•n&oonts  to  about  50  per  cent     Some  epidemics  are 
*****  deadly  than  others.     As  already  mentioned,  the 
Vitality   is    greater    at   the  earlier   than    at    the 
^Wr  stages  of  an  epidemic.     To  the  old,  the  very 
v?**ng,  the  pregnant,  the  subjects  of  grave  organic 
**^ase — particularly  of  the  liver,  kidneys,  and  heart 
r^fche  dissipated,  the  under-fed,  and  the  feeble,  the 
^*iger  is  very  great. 
^        ttnarantine  prevention. — Theoretically,  quar- 
^   *^tine  should   be  an  efficient  protection  against  the 
j  *^  traduction  of  cholera  into  a  community  ;  practically, 
^^     has  proved  a  failure.     Unless  they  are  stringent 
ZV^*d  thoroughly  carried  out,    quarantine   regulations 
^^^n  be  of  little  use.     Unfortunately,  the  temptation 
^>  evade  such  regulations  is  in  proportion  to  their 
^^"tringency.     It  is  impossible  to  secure  the  absolute 
^%onesty  and  efficiency  of  every  individual  in  a  large 
^»dy  of  men  charged  with  the  details  of  any  system 
Entailing  great  personal  inconvenience  and  loss  to  tra- 
vellers and  merchants.     Therefore,  if  the  strength  of 
the  quarantine  chain  is  to  be  measured  by  its  weakest 
link,  the  chain  must  be  weak  indeed,  as  a  very  slight 
acquaintance  with  its  working  will  attest.    Even  if  the 
utmost  care,  intelligence,  and  honesty  succeed  in  exclud- 
ing individuals  actually  suffering  from  cholera,or  likely 
*ithin  a  reasonable  time  to  suffer  from  cholera,  there 
'*  yet  no  guarantee  that  the  germ  of  the  disease  may 
'Jot   be  introduced.      Koch  and  others  have  shown 
that  sometimes  the  dejecta  even  of  individuals  ap- 
parently in  good  health  and  who  have  not  avvtifered^ 
Or  who  iDAjr  not  subsequently  Kuffer,  from  cXxoVemt 
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■ad  for  ihjh*  ti 
cfcoletm  rihtio,  If  ike  d 
of  cholera,  tliea  amdi  ttea] 
iiiat  veil  eniEae  to  i 
It  m  inxpuffiaUe,  abort  of  * 
'tiara,  for  juij  practicable 
deal  aflifiinUv  with  mcb  ca 
So  far  Iran  ontiufttT  quarantine  provi 
agminat  efeaiwa,  it  maj  actually  imctreaaa 
an  ffirtnamn,  Tbk  it  time  by  fostering  I 
•a?  avcwilj,  and  tat  I*mdtng  to  neglect  od 
pro**d  ruarantors  of  the  public  health 
municipal  and  prrNcinai  cleanliness,  and  * 
and  food  supply. 

The    system  to    which    Great  Britain 
owed   her  immunity  during  recent  epidei 
continent  of  Europe  is  a  practicable  and, 
conditions,  an  efficient  one.     Under  this  s 
ships    which    were    carrying,   or  which   h 
carried,    cholera    patients    were  detained 
these    merely    till   they    could    be    thorou 
fected.     Thus    inconvenience   and    loss  tc 
and  merchants  were  small,  and  the  temptat 
ceal  cases  of  the  disease,  or  to  evade  regul 
proportionately  minimised.     Any  cholera 
isolated  in  suitable  hospitals,  the  rest  of  th 
passengers,  although  supervised  for  a  time,  I 
free  pratique.     At  the   same  time,  attentic 
diverted  from  the   sanitation  of  towns,   e* 
seaports  ;    this  was  the    measure    mainly 
Suspicious    cases    occurring   on   shore    wer 
reported    to    the  sanitary   authorities   and 
dealt  with,  fomites  being  destroyed  or  disi 
as  little  cost  and  inconvenience  to  individus 
sible.      Every  endeavour  was  juade   to  pre^ 
contamination  of  the  public  water  supply. 

Of  late    years  in   India   effort    is    being 
much   on  the  same    lines,  attention    being 
sanitation    rather    than    to  c^na,Y*\\t\\\&.     D 
great  religious  festivals  t\\e  &a\\\ta.Y>j  cow&\\ 
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°j^  is  looked  after  so  far  as  practicable,  special 
Jkii£  given  1^  provide  them  with  good  drinking 
**thkg  water.     Many  of  the  large  Indian  towns 

enjoy  an  abundant  and  pure  water  supply  ;  and 
*d  systems  of  night  soil  conservancy  and  other 
rtwt  sanitary  measures  are  being  gradually 
heed,  in  the  case  of  more  than  one  great  city, 
the  most  gratifying  results. 

mong  the  troops  in  India,  on  .the  appearance 
►lera  in  their  neighbourhood,  special  protective 
res  are  promptly  instituted,  elaborate  directions 
;  been  drawn  up  for  the  guidance  of  medical 
l     For   an   account   of    these   regulations  the 

is  referred  to  th«  Annual  Rej>ort  of  the 
ry  Commissioner  with  the  (Government  of  India 
>5,  Apj>endix,  p.  189. 

'ubation  period.  —  All  quarantine  and  protective 
b  must  take  cognisance  of  the  fact  that,  although 
k  may  declare  itself  within  a  few  hours  of 
re  to  infection,  it  may  also  do  so  at  any  time 
ten  days  thereafter.  Three  to  six  days  may 
down  as  the  usual  duration  of  the  incubation 

itl  -  choleraic    inoculations.  ---  In    1885, 

an  epidemic  of  cholera  in  Spain,  Ferran  in- 
d  a  system  of  prophylactic  inocilation.  He 
d  hypodennically  ordinary  laboratory  cultures 

cholera  vibrio  obtained  directly  from  cholera 
*.  No  attempt  was  made  to  regulate  or  stand- 
in  any  way  the  virulence  of  the  cultures.  Tho 
were  not  encouraging.  As  accidents  were 
nt,  the  Government  put  a  stop  to  the  practice. 

181)3  Haffkine,  after  elal>oratc  experiments  on 
rer  animals,  commenced  a  system  of  anti  choleraic 
ations,  using  a  pure  virus  of  a  fixed  and  known 
th.  This  virus  he  prepared  by  passing  the 
a  vibrio  through  a  series  of  guinea-pigs  by 
of  intraperitoneal  injections.  In  this  way 
icrobes  were  increased  in   toxicity  to  a  deti\\\to 

beyond  which   their    virulence   could    x\ot  Via 
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not  been  definitely  settled.  For  details  of  Haffkine's 
original  methods  and  technique  see  the  Brit.  Med. 
Journ.,  Feb.  4,  1893,  and  the  Indian  Med.  Gaz.y 
No?.,  1896. 

In  consequence  of  an  experiment  on  himself, 
Haffkine  found  that,  although  the  virulent  comma 
bacillus  produced  necrotic  effects  at  the  site  of  inocu- 
lation in  guinea-pigs,  it  did  not  do  so  in  man. 
Accordingly  he  abandoned  his  original  method  of  a 
primary  inoculation  with  an  attenuated  virus,  and 
ban  since  countenanced  immediate  inoculation  with 
virulent,  recently-isolated  vibrios,  without  further 
preparation.  According  to  Powell,  the  method  is  as 
follows : — 

"  The  whole  surface  of  agar  in  a  sloped  tube  is  inoculated 
*ith  the  comma  and  cultivated  for  from  twenty-four  to 
tlurty.gix  hours  at  a  temperature  of  40°  C.  The  whole 
•wfoce  should  then  be  covered  with  a  uniform  layer  of  growth. 
Sterilised  water  is  then  added  to  one-third  the  height  of  the 
*8*rt  and  the  growth  washed  off  and  suspended  in  the 
**ter  by  rapidly  rotating  or  shaking,  till  the  surface  of  the 
•gar  is  quite  clear.  Half  a  cubic  centimetre,  about  nine 
^iainw,  is  the  dose  for  an  average  adult." 

Powell's  results  are  highly  favourable — namely, 
1^8  cases  of  cholera  with  124  deaths  among  6,549 
n°n-inoculated  tea-garden  coolies  in  Assam,  against 
-7  cases  and  14  deaths  among  5,778  inoculated  coolies. 
"*d  the  incidence  of  cholera  been  the  same  in  both 
c**88es,  the  inoculated  would  have  had  174  instead 
^27  cases,  and  109  instead  of  14  deaths. 

Personal  prophylaxis. — During  cholera  epi- 
demics great  care  should  be  exercised  to  preserve  the 
S^eral  health  ;  at  the  same  time,  anything  like 
P**Uc  or  apprehension  must  be  sedulously  discour 
Hfcd.  Fatigue,  chill,  excess — particularly  dietetic  or 
^coholic  excess — are  to  be  carefully  avoided.  Visits 
^  cholera  districts  should  be  postponed  if  possible, 
^ing  that  the  new-comer  is  specially  liable  to 
^fctract  the  disease.  Unripe  fruit,  over-ripe  fruit, 
^U-fish,  food  in  a  state  of  decomposition,  and  every - 
y2 
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thing  tending  to  upset  the  digestive  organs  and  to 
cause  intestinal  catarrh  are  dangerous.  Melons, 
cucumbers,  and  the  like  deserve  the  evil  reputation 
they  have  acquired.  Purgatives — particularly  saline 
purgatives — unless  very  specially  indicated,  should 
never  be  taken  at  these  times.  All  drinking  water, 
and  ail  water  in  which  dishes  and  everything  used 
in  the  preparation  and  serving  of  food  are  washed, 
should  be  boiled.  Filters  —  except  perhaps  the 
Pasteur-Chamberland  filter — are  not  to  be  relied  on ; 
in  most  instances  they  are  more  likely  to  contaminate 
the  water  passed  through  them  than  to  purify  it.  A 
good  plan  in  a  household,  or  in  public  institutions,  is 
to  provide  for  drinking  purposes  an  abundant  supply 
of  weak  tea  or  lemon  decoction,  the  supply  being 
renewed  daily  ;  such  a  plan  ensures  that  the  water 
used  in  the  preparation  of  the  drink  has  been  boiled. 

Diarrhoea  occurring  during  cholera  epidemics 
should  be  promptly  and  vigorously  treated. 

Treatment. — During  cholera  epidemics  it  is 
customary  to  establish  depdts  where  sedative  and 
astringent  remedies  are  dispensed  gratuitously  for 
the  treatment  of  diarrhoea.  Experience  seems  to 
encourage  the  belief  that  by  such  means  incipient 
cholera  may  be  aborted  during  the  stage  of  pre- 
monitory diarrhoea.  Of  the  various  drugs  used  with 
this  view,  chlorodyne,  or  chlorodyne  and  brandy,  w 
the  most  popular.  Lead  and  opium  pill  ;  chalk, 
catechu  and  opium  mixture  ;  compound  kino  powder; 
aromatic  powder  of  chalk  and  opium ;  a  pill  of  opioid 
asafietida  and  black  pepper ;  dilute  sulphuric  acid  and 
laudanum,  are  among  the  drugs  more  commonly  em- 
ployed for  this  purpose.  Whether  true  cholera  can 
be  cut  short  in  this  way  or  not,  it  is  certainly  in  the 
highest  degree  advisable  at  such  a  time  to  neglect 
no  case  of  diarrhoea,  but  to  insist  on  rest,  warmth, 
and  the  greatest  prudence  in  feeding  in  all  cases  of 
intestinal  catarrh  or  irritation. 

Many   plans   of  treatment,  based  on    theoretical 
considerations,  have  \>e^xv  aftvorataAi  faust  time  to 
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4«;  ao  far,  however,  none  of  them  has  proved  of 

Serial  service   in    true   cholera.     The   eliminative 

~atment  advocated    by  Dr.  George  Johnson  ;    the 

Uial  ice-bag  recommended   by  Chapman  ;    various 

ltueptic  methods  directed  to  the  destruction  of  the 

ibrio  in  the   intestinal    canal  ;    drugs    designed    to 

ounteract  the   physiological    effects    of    the   cholera 

oxins,  as  chloroform,  atropine,  nitrite  of  amyl,  and 

Utro-glycerine,  may  be  mentioned  as  belonging  to  this 

category  of  remedies. 

Practically,    the  '  only   treatment   of  any  proved 
value  in   cholera    is    the    purely   symptomatic   and 
Expectant  one.     If  our  efforts  have  failed  to  counter- 
act the  premonitory  diarrhoea,   attention  should    l>e 
S"en  to  maintaining  the  patient  in  as  favourable  a 
Condition  as   possible  to  struggle  against   the  poison 
°f  the   disease.     He  should   be  kept  strictly  in  the 
**°riiontal   position,  in  a  warm  bed,  and    in   a   well- 
^tilated  but  not  too  cold  room.     His  thirst  should 
**  treated  by  sips  of  iced  water  or  of  soda-water,  or 
^^tmpagne,  or  brandy  and  water.     Copious  draughts, 
**   they   are  likely  to  provoke  vomiting,  are  usually 
^ndemned      It  does  not  follow  from  this  that  they 
**fc  harmful ;  the  emesis  contributes  to  the  elimination 
£*  germ  and  toxin.     Cramps  may  be  relieved  by  gentle 
frictions  with  the  hand  or  with  ginger-root,  by  a  small 
hypodermic  injection  of  morphia,  or,  these  failing,  by 
J^*ort  chloroform    inhalations.      The   surface   of    the 
***>dy  should  be  kept  dry  by  wiping  it  with  warm  dry 
^loths,  and  the  surface  heat  maintained  by  hot-water 
**ottles  or  warmed  bricks  placed  about  the  feet,  legs, 
*Xnd  flanks.     The  patient  must  not  l>e  allowed  to  get 
Xip  to  pass  his  stools;  a  warmed  bed-pan  should  be 
provided  for  this  purpose.     All  food  should  be  with- 
held while  the  disease  is  active. 

If  the  pulse  fail  or  disappear  at  the  wrist,  stimu- 
lants by  the  mouth,  or,  if  there  is  much  vomiting 
and  these  do  not  appear  to  l>e  absorlied,  hyjiodermk 
injections  of  ether  or  brandy,  may  be  given.  N- 
improvement  ensuing,  intravenous  injection  ot  «&\\? 
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fluid  may  be  had  recourse  to.  A  suitable  injection 
may  be  quickly  prepared  of  common  salt  sixty  grains. 
carbonate  of  soda  sixty  grains,  boiled  water  one  quart. 
Of  this,  from  one  to  three  quarts  at  a  temperature  of 
100°  Fahr.  may  be  slowly  introduced  by  gravitation 
into  a  vein,  the  effect  being  carefully  watched.  The  pulse 
can  generally  be  quickly  restored  temporarily  by  this 
means  and  life  prolonged,  possibly  in  a  few  instances 
saved ;  too  often,  however,  the  fluid  so  introduced 
rapidly  escapes  by  the  bowel,  and  collapse  once  more 
sets  in.  Dr.  Cox,  of  Shanghai,  has  had  some  en* 
co u raging  results  from  continuous,  prolonged,  slow, 
intravenous  injection  of  saline  fluid,  the  fluid  gravi- 
tating from  a  vessel  placed  two  and  a  half  feet  above 
the  level  of  the  patient's  arm.  The  flow  is  kept  up 
for  several  hours,  and  as  long  as  it  is  deemed  that 
there  is  any  risk  of  collapse. 

During  the  stage  of  reaction,  should  purging 
persist,  large  doses  of  salicylate  of  bismuth  with  a 
little  opium  may  prove  of  service.  In  these  circum- 
stances massive  rectal  injections  of  tannin  one  ounce, 
gum  arabic  one  ounce,  warm  water  one  quart,  are  of 
use.  If  the  secretion  of  urine  is  not  quickly  restored, 
large  hot  poultices  over  the  loins,  dry  cupping  of  the 
same  region,  and  the  judicious  use  of  bland  diluents 
should  be  had  recourse  to.  Stimulating  diuretics 
are  dangerous.  Retention  of  urine  must  be  inquired 
about,  and  the  region  of  the  bladder  frequently  ex- 
amined, and,  if  necessary,  the  catheter  employed.  &j 
the  event  of  constipation,  purgatives  must  be  eschewed 
and  simple  enemata  alone  used. 

In  cholera  convalescents  the  diet  for  a  time  must 
be  of  the  simplest  and  most  digestible  nature— diluted 
milk,  barley-water,  or  rice-water,  thin  broths,  ntf** 
juice  and  so  forth — the  return  to  ordinary  food  being 
effected  with  the  greatest  circumspection. 

Cholera  typhoid  must  be  treated  much  as  ordinary 
enteric  fever. 
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CHAPTER     XXV. 

DYSENTERY. 


ciallfM.— A  term  applied  to  what  is  probably  a 

^p  of  diseases  of  which  the  principal  pathological 

•tare  is  inflammation  of  the  mucous  membrane  of  the 

^foo,  and  of  which  the  leading  symptoms  are  pain  in 

**  *bdomen,  tenesmus,  and  the  passage  of  frequent 

4ln*U  stools  containing  slime,  or  slime  and  blood. 

Geographical   distribution.— From   time  to 
tifce  forms  of  dysentery  have  extended  as  epidemics 
*t  great  severity  over  vast  tracts  of  country.     These 
£*feat  epidemics,  or,  rather,  such  of  them  as  have  been 
/**orded,  have  been  confined  principally  to  temperate 
^itudes.     There    can    be    little   doubt    that    similar 
Citations    have  occurred  and   do  occur  in  tropical 
^Vintries.     At  the  present  day  in  Britain  dysenteric 
*^ease  is  rare.     Small  circumscribed  epidemics  break 
*^t  occasionally  among  the  general  imputation,   and 
^X   certain    public    institutions,    particularly    lunatic 
Asylums,  endemic  dysentery  is  common  ;  but,  in  coin 
tsarison  to  what  was  the  case  in  pre  sanitary  days,  an 
^ith  what  obtains  in  tropical  countries  at  the  preset 
^ay,  our  indigenous  dysentery  is  altogether  insigni 
^ant.     The  same  remark  applies  to  ttie  continent 
Surope.      But  when,  in    Europe   or  elsewhere,  v 
"breaks  out,  or  when  there  is  widespread  scarcity 
food,  dysentery  is  almost  sure  to  appear.     In  r 
places  in  the  tropics  dysentery  of  some  descriptk 
always  to  be  found  ;  in  some  places  and  seasons 
than  in  others.     On  the  whole,  it  may  be  advi 
that  wherever   the   general   hygienic  condition 
bad,  wherever  the  soil  is  much    fouled  by  e> 
especially     where    the    water    supply    is     po 
wherever  many  people  are  crowded  together 
building  or  camp,  where  the  food  is  coarse,  m 
cms,   of  unsound,    there,    especially  in  tropi 
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subtropical  climates,  dysentery  is  or  becomes  endemic 
and  may   become  epidemic. 

Amongst    tropical    diseases  the  group    of  morbid 
conditions  included  by  the  general  term  "dysentery" 
ranks  in   importance  only  next  to  malaria.    Unfor- 
tunately, our  knowledge  is  not  in  proportion  to  the 
importance  of  the  subject.      Until  recent  years  the 
word  "  dysentery  "  was  supposed  to  indicate  a  angle 
well-defined  disease;    writers  described  its  aetiology, 
symptoms,   pathology,  morbid   anatomy,  and  treatr 
mentwith  precision.     Lately  we  have  begun  to  get 
beyond  this  stage  of  confident  ignorance.     We  may 
know   something  about  the  symptoms   and  morbid 
anatomy  of  dysenteric  disease,  but  we  are  obliged  to 
confess  that  we  know  next  to  nothing  about  the  real 
cause    of    the  malady.      We  cannot    even    say  for 
certain  whether  there  is  but  one  disease  having  grades 
of   severity,   or  a  dozen  specifically  distinct  diseases 
included    under    the   term  dysentery.      This  know- 
ledge of  our  ignorance,  although   promising  well  for 
future    advance,    is     for     the     present     extremely 
embarrassing  to  the  student,  and  more  especially  to 
the  writers  of  text-books.      Anything  approaching  a 
scientific    description   is   as    yet  impossible.    I  am 
compelled,  therefore,  in  describing  dysentery,  to  adopt 
an  arbitrary,  unscientific,  and  purely  clinical  classifi- 
cation, and    to   deal    with    effects    before   discussing 
possible  causes,  symptoms  before  aetiology. 

Symptoms.— In  ordinary  cases  the  leading 
symptoms  of  dysentery  are  those  of  inflammation 
of  the  great  intestine — namely,  griping,  tenesmus, 
and  the  passage  of  frequent,  loose,  scanty,  muco- 
sanguineous  stools.  They  commence  in  various  ways* 
with  high  fever,  with  moderate  fever,  or  without 
material  rise  of  temperature,  insidiously  or  suddenly  J 
or  they  may  be  grafted,  as  it  were,  on  some 
general  affection  such  as  scurvy,  or  malaria,  or 
on  some  chronic  disease  of  the  alimentary  canal, 
as  sprue.  They  may  assume  acute  characters,  or 
from  the  outset  t\\©  symptoms  may  be  subdued  and 
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little  urgency.       As   a   rule,    the   symptoms  are 

^portioned  to  the  extent  of  the  disease,  but  they 

e  not  necessarily  so.     In  certain  cases  they  may  be 

'townely  urgent  and   in  apparent  disproportion  to 

te  area  of  liowel  affected  ;  or  they  may  l>e,  in  com- 

*xvoa  to  the  extent  and  the  degree  of  the  anatomical 

*wn,  disproportionately  trifling ;   or  they    may  be 

Uofpther  absent,   even    when   the   colon    is   exten- 

Urcly  diseased.     There  is,  therefore,  endless  variety 

^  their  character,  urgency,   and   significance.      As 

a  general    rule,    the    nearer    to    the   rectum     the 

takms,  the  more  urgent  the  tenesmus;    the   nearer 

*o  the  caecum,  the  more  urgent  the  griping.     These 

**o  symptoms,  together  with  the  presence  of  points 

°"  localised  tenderness,    form,  in  many  cases,  a  fair 

8*iide  to  the  location  and  extent  of  the  lesions. 

Clinically,     the     dysenteries     are     conveniently 
''Ranged  according  to  what  may  be  presumed  t  >  be 
^  gross  characters  of  the  attendant  intestinal  lesion 
Catarrhal  dyoentery. — A  common  history  to   re- 
r***ve  from  a  patient  is  that  for  some  days  he,  or  she, 
^*1  suffered  from  what  was  supposed  to  be  an  attack 
^    ordinary  diarrhoea.     The  stools,  at  first  copious, 
k  *  lions,  and  watery — perhaps  to  the  numlier  of  four  or 
J'Ve  in  the  twenty-four  hours — had  latterly,  and  by 
.  ^greea,  become  less  copious  and  more  frequent,  less 
feculent  and  more  mucoid,  their  passage  being  attended 
^y  a  certain  and  increasing  amount  of  straining  and 
griping.     On  looking  at  what  was  passed,  the  patient 
fe*ad  discovered  that  now  there  was  very  little  in  the 
\x>t  except  mucus  tinged,  or  streaked,  or  dotted  with 
i>lood  ;  a  tablespoonful,  or  thereabouts,  t>eing  passed  at 
a  time.     By  degrees  the  dysenteric  element  entirely 
supplanted  the  diarrhoea ;  so  that  when  seen  by  the 
physician  the  desire  to  go  to  stoul  has  liecome  almost 
incessant,  the  effort  to  pass  something  being  accom- 
panied by  perhaps  agonising  griping  and   tenesmus 
The  patient  has  hardly  left  the  stool  l>efore  he  has 
call  to  return  to  it,  and  be  may  he  groaning  an 
gwtmting  with  pain   and   effort.  "   The    suffering 
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sometimes  very  great ;  nevertheless,  with  all  this  suffer- 
ing there  is  often  very  little  fever,  the  thermometer 
showing  a  rise  of  only  one  or  two  degrees. 

In  another  type  of  case  the  incidence  of  the 
dysenteric  condition  is  much  more  abrupt  Within  a 
few  hours  of  its  commencement  the  disease  may  be  in 
full  swing.  The  stools,  at  first  fteculent,  soon  come  to 
consist  of  little  save  a  yellowish,  greenish,  or  dirty 
brown  mucus— blood-tinged  or  streaked  and  dotted 
with  little  haemorrhages.  Very  soon  the  desire  to 
stool  becomes  increased,  the  griping  and  tenesmus 
being  accompanied,  perhaps,  with  most  distressing 
dysuria.  The  patient  is  glued,  as  it  were,  to  the 
commode.  Fever,  which  at  the  outset  may  have  been 
smart,  and  preceded  by  rigor,  subsides,  and  when  the 
patient  is  first  seen,  may  be  absent  or  inconsiderable. 
The  tongue  soon  becomes  white  or  yellow-coated; 
then*  may  also  be  thirst ;  very  generally  anorexia  is 
complete. 

In  either  case,  after  perhaps  four,  five,  or  six  days, 
the  urgency  of  the  symptoms  may  gradually  diminish 
and  the  acute  stage  taper  off  into  a  subacute  or 
chronic  condition  ;  or  it  may  terminate  more  quickly 
in  perfect  recovery. 

Ulcerative  dysentery. — Should,    on   the   contrary, 
the  disease  advance,   the  urgency  of    the  symptoms 
shows  hardly  any  abatement ;  the  stools  become  very 
offensive,  and    now   contain,  besides  blood,  large  or 
small  shreddy,  ash-coloured,  stinking  sloughs.    Thtf 
may  go  on,  better  or  worse,  for  days  or  weeks.    R*" 
co very  from    this    condition   is,    necessarily,  a  slo* 
process,  seeing,  as  the  presence  of  sloughs  in  the  stool* 
indicates,  that  there  is  deep  ulceration  which  must 
take  some  time  to  cicatrise.     Such  a  condition  tends 
to  drift  into  that  most  dangerous  and  most  distressing 
complaint,  chronic  dysentery,  relapsing  and  improving 
during  many  months  or  even  years,  and  causing,   ** 
severe  and  prolonged,  great  wasting,  pain,  and  misery  - 

Fulminating    dysentery. — The    attack    generally 
begins   suddenly,  oitetv  m  the  middle  of  the  nigh** 
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itf  chilb  or  smart  rigor,  vomiting,  headache,  and  a 
^roetn  temperature  to  102°  to  104*.  Coincident 
•tth  toe  rigor,  or  very  soon  afterwards,  but  occa- 
*n*Wj  oot  fur  a  day  or  two,  purging  begins,  the  stools 
ytieklj  assuming  dysenteric  characters.  In  from  two 
J*  three  days  to  a  week  or  thereabouts,  fever  persist - 
■*£  to  the  end,  or  collapse  setting  in  with  a  sub- 
normal temperature,  the  patient  dies.  So  virulent  is 
tfat  blood  poisoning  in  some  instances  that  death  may 
fake  place  before  dysenteric  stools  are  emitted,  and  it 
*»  only  the  presence  of  an  epidemic  of  dysentery  at 
*k*  time,  or  the  post-mortem  revelations,  that  make 
**J»gnosis  possible.  The  mortality  in  such  cases  is 
vwj"  high.  Occasionally  the  acute  phase  subsides, 
*ie  patient  slowly  recovering  after  passing  through 
*«*  ulcerative  phase  of  the  disease. 

Relapsing  dysentery. — In  a  proportion  of  dysen- 

^Hcs,  although  the  activity  of  the  initial  attack  may 

^Jjeide  somewhat,  symptoms  do  not  completely  dis- 

£|*ear.     The    stools    may     recover    their    fseculent 

***racter  and  even  show  some   formation,  but  they 

^^ntinue  to  bo  passed  too  frequently,  are  often  pre- 

^"^ded  by  griping,  and  contain  a  variable  amount  of 

iime  and  inuco-pus,  with  or  without  blood.    Without 

^^Wious  cause,  or  as  a  sequel  of  some  dietetic  or  other 

*  ^discretion,  these  dysenteric  signs  become  aggravated, 

^nd     there    is    once    more   a    recurrence    of  active 

Symptoms.      Spontaneously,    or    through    treatment, 

^natters  quiet  down  again,  presently,  however,  to  be 

followed  by    another    relapse,  and    so  on,  until  after 

weeks   or  months  of   suffering    tin;    patient   dies   of 

exhaustion  or  slowly  recovers.     This  is  the  type  of 

dysentery,  as  shall  be  explained  presently,  that  some 

authors  claim   to  be  produced  by  Atmi-ba  coli,  and 

designate  amebic  dysentery. 

Recurring  dysentery. — The  patient  has  an  attack 
of  dysentery  from  which  recovery  appears  to  be  com- 
plete. Months,  or  even  years  subsequently,  without 
fresh  exposure  to  infection,  and  during  prolonged 
residence  perhaps  in  a  non-endemic  district  or  cowuVrj , 
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the  disease  recurs,  to  subside  and  recur  at  intemls 
for  several  years.  I  have  several  times  seen  such 
cases.  They  can  only  be  explained  by  a  capacity  for 
prolonged  latency  on  the  part  of  the  dysenteric  Tiros 

Chronic  dysentery. — Tn  a  large  proportion  of 
cases  of  acute  dysentery  the  bowel  does  not  become 
absolutely  healthy  for  a  considerable  time  after 
abatement  of  the  more  urgent  symptoms.  On  the 
slightest  dietetic  imprudence,  after  chill  or  fatigue, 
or  even  slight  indulgence  in  alcohol,  the  old  symptoms 
reappear.  In  such  cases  sudden  attacks  of  diarrhea 
are  common.  Some  patients  for  months,  or  even 
years,  never  pass  a  perfectly  healthy  stool,  the 
unformed  motion  always  containing  slime  or  muco- 
pus,  and  at  times  blood.  Often  there  is  a  tendency 
to  scybalous  stools,  or  to  constipation  alternating 
with  diarrhoea.  Tf  such  symptoms  are  at  all  severe, 
or  persist  for  a  long  time,  the  digestion  may 
deteriorate,  and  the  patient  become  thin  and 
cachectic.  On  the  other  hand,  general  nutrition  may 
not  suffer,  although  the  patient  may  continue  for 
years  to  pass  two  or  three  unhealthy  stools  daily. 
In  mildness  and  severity  the  more  chronic  types  of 
dysentery  are  as  manifold  and  varied  as  are  the  earlier 
and  more  acute  phases  of  the  disease. 

Anomalous  types  of  dysentery  have  been  described 
from  time  to  time.  Thus  in  a  special  report  on  an 
outbreak  among  Polynesian  immigrants  to  Fiji  which 
occurred  on  board  ship  in  1890,  Daniels  describes  * 
disease  of  high  fatality  (fifteen  deaths  in  thirty-one 
cases),  manifestly  infectious,  running  a  rapid  course-' 
death  taking  place  in  from  two  to  ten  days.  In  six 
cases  there  was  extensive  superficial  ulceration  of  the 
mouth,  and  in  two  cases  diphtheritic  inflammation  of 
the  prepuce.  Post-mortem  examinations  were  made 
in  four  cases.  In  all,  the  whole  of  the  colon  and  at 
least  half  of  the  small  intestine  were  found  acutely 
inflamed,  superficially  ulcerated,  or  covered  with  * 
firm,  dry,  green  or  grey  layer  adherent  to  or  con" 
tin  nous  with   the  su\>^ax2fe\i\»  vateatmal   wall.      In  a 


Symptoms*  381 

*^>*scuil  report  (1898)    Dr.  Corney,  of  Fiji,  remarks 

t*^*it  at  least  six  similar  epidemics  had  occurred   in 

^1  -iiiiit-siaii  immigrant  vessels  in  twelve  years.     The 

*"*  i  gh  degree  of  infectiveness,  the  diphtheritic  lesions 

i-rx   intt^tine  and  prepuce,  and    the   great   mortality 

<"l«orly  indicate  a  special  form  of  enterocolitis. 

(jiingmtou*     dysentery. — What      is     known     as 

gran^renous      dysentery      is,     symptomatically,    but 

£*n  aggravated    form   of  acute   ulcerative  dysentery, 

ot   a    sequel    of     the    fulminating    type.      Instead 

4-*f  being  mucoid,  the  stools  come  to  consist  of  a  sort 

of  dirty  water,  like  the  washings  of  flesh.    On  stand- 

l«jj  they   deposit  a   grumous,   coffee-grounds-looking 

Material,  and  they  stink  aljominably.    Now  and  again 

*touyhs  of  every  shaj>e,  size,  and   colour,  from   ash- 

£1H   to    Mack,    are    expelled.      Sometimes  t.u  lie-like 

J'i^uw,  evidently  rings  of    mucous  membrane    which 

««ive  U'en  ciist  otf  en    hm*s*>,  are   discharged.       In 

*Mi  <-a.-»es  the  patient  rapidly  passes    into    a    state 

"'     collaps**.       He    sweats    profusely  ;    the    features, 

'J«*  extremities,  and  even  the  whole  body,  are  cold 

***«]  pinched  as  in  the  algide  stage  of    cholera  ;    he 

I*1**}"  vomit  from  time  to  time,  and    the    belly    may 

r  J^vuiiie  distressingly  tympanitic.     In  this  condition 

wA*vre  Js  usually  a  |>crsistcnt  and   worrying  hiccough. 

^■V»w  muttering  delirium  sets  in;  the  pulse  becomes 

>g  *  nail  and  mnning,  and    the    patient    rapidly    sinks. 

*   vevovery     is    extremely     improbable.     Nevertheless. 

^  Vich  cases  have  recovered,  and  must  not  necessarily 

*e  dcs]*iired  of. 

Utrnwrrhaye. — Whenever    in     dysentery    sloughs 
^^Wfiarate,    smart     hemorrhage     is    always     possible. 
^Sudden  collapse  may  occur  from  this  cause,  even   in 
V  it her  wise  mild  cases.     As  in  typhoid,  the  occurrence 
*;f  hakmorrhage  is  more  or  less  of  the  nature  of  an  acci- 
dent,  depending,  as  it  does,   on  the  position  of    the 
slouching  sore  in  relation  to  an  artery  ;    °f   course, 
the  more  extensive  and  the  dcejier  the  sloughing,  the 
greater  the  liability  to  hemorrhage. 

/^f/ora/ion. — Another  grave,  though  fortuuaXvVj 


am,  accident   in   the   course   of    dyae 
occurrence  of  perforation.      Should   th 
take  fhkcc,  and  if  the  patient  survive 
extravasation     into    the 
oi  peritonitis  will  supervene 

um.— In tusau&ception  is  i 

especially  in  children 

recognised,    A  sudden  inc 

entire  absence  of  f bbci* 

rotaiiting,  and  perhaps  the  p 

tn  the  rectum,  might  lead  one  to 


thickening.  —  In  most 
acute  dysentery  there  is  a  considerable 
tenderness  of  the  abdomen.  If  the  diseas 
star;  tiriir  a  certain  amount  of  thickening 
a'-^^  :he  track  of  the  colon,  particular 
si^tv.vivt  dexure. 

H'y*:*itU, — In  acute  cases  the  liver 
v\>:;*  o:Iv  enlarged,  and  may  be  tender.  I 
Ktpivr.s  that  attacks  of  hepatitis  seem  \ 
w;:h  a: tacks  of  dysentery  ;  or,  rather,  that 
erasing,  dysenteric  symptoms  decrease,  an< 
Vhese  are  always  very  anxious  cases,  an* 
c\en:ua:e  in  the  formation  of  an  abscess 
ai\$ccsse>  in  the  liver  ;  in  the  latter  event  1 
necessarily  prove  fatal. 

>;?...».  —  A part  from  chronic  intestine 
dysentery  may  Iv  followed,  as  is  the  case  : 
ether  infections,  by  peripheral  neuritis.  A 
resembling  gonorrheal  rheumatism  has 
lxvn  noted  as  a  sequel,  and  at  least  one  ep 
been  recorded  in  which  a  large  proportion  c 
became  affected  in  this  way.  Abscess  of  i 
the  most  important  of  the  sequela?  of  dys< 
will  l>e  treated  of  separately,  and  need  not 
alluded  to  here. 

Mortality. — Although  every  now  and  a 
are  met  with  which  pvove  oAxedYy  laXaX^ 
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whelmed  by  the  initial  dose  of  virus,  or  from  the  shock 
of  an  extensive  and  intense  lesion,  or  from  rapid  ex- 
haustion from  haemorrhage,  or  from  perforation ;  and 
though  some  epidemics  exhibit  a  malignancy  which, 
fortunately,  is  not  very  common,  the  direct  and  im- 
mediate mortality  from  this  disease  is,  under  modern 
methods  of  treatment,  not  very  high.     In  India,  the 
case  mortality  in  dysentery  among  Europeans  ranges 
from  3  to  22  per  cent.  ;  among  natives,  about  37  per 
cent.    In  Egypt,  Griesinger  stated  it  as  36  to  40  per 
cent  In  Japan,  Scheube  places  it  at  7  per  cent.    These 
%ures  are  of  little  value,  as  so  much  depends  on  the 
place,  the  type  of  the  epidemic,  and  the  range  of  cases 
covered  by  the  statistics.     There  was  a  time  when, 
under  a  spoliative  treatment  by  bleeding  and  calomel, 
dysentery  proved  a  very  fatal  disease  indeed.     Even 
n°w.  in  the  presence  of  scorbutus,  famine,  the  stress 
°f  war,  and  similar  conditions,  whenever  dysentery 
kernes  epidemic  in  a  community  it  is  apt  to  claim 
a  targe  number  of  victims. 

Sequela  more  dangerous  than  the  disease.-- An  a 
^fe,  under  modern  treatment,  it  is  the  sequela?   of 
*?e   disease   that   We   have   to  fear  rather  than  the 
^sase  itself.     The  chronic  ulceration,  the  scarring, 
J^ckening,  and  contractions  of  the  gut,  are  irremedi- 
able conditions  which  too  often,  after  months  or  years 
**    Suffering,  lead  to  intestinal  obstruction    or,   very 
re<|uently,  to  atrophy  of  the  glandular  and  absorbent 
^Ht«m  of  the  entire  alimentary  tract,  general  wasting, 
****d    fatal  asthenia.     Such  patients  hardly  ever  pass 
-     healthy  motion ;   they   are   troubled   with  chronic 
^digestion ;  at  times  they  pass  their  food  unaltered  ; 
^*ey  have  recurring  attacks  of   diarrhoea  ;    they  are 
^Htulent ;  their  tongues  are  red,  often  ulcerated  and 
^**der;  they  develop  the  condition  known  as  "sprue," 
^**d  sooner  or  later  almost  invariably  succumb. 

Morbid  anatomy  and  pathology.    -We  were 

^'^e  to  study  the  cognate  subject  of  malaria  seientific- 

^y  ;  we  could  point  out  its  germ  or  cause,  and,  in  a 

***^asure,  indicate  the  way  in  which  this  germ  produced 
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pathological  effects*  Unfortunately, 
dysentery  this  cannot  be  done,  Althouy 
instances  the  specific  nature  of  the  dit 
to  be  doubted y  the  specific  body  or  gffl 
lx*en  indicated  with  anything  like  certaii 
bacteria    have   been   incriminated — the   h 

and  6\  tf/fri«rT  etc.  In  one  form  of  dysen 
have  1>eeu  advanced  for  regarding  the  Am* 
the  gtttflft.  V|>  to  the  present  all  or  ai 
claims,  whether  for  bacteria  or  for  prolog 
very  far  from  being  established. 

The,    term    rlynttrnttry    tnofacfeit,    prvbtth 
dLwrneti.^As  already  hinted,  there  is  goot 
believe  that  the  term    "dysentery"  incluc 
but  several   distinct   diseases.     We    know 
symptoms  grouped   under  this  word  are  a 
in  intensity  and   character  in  different  pi 
different  epidemics.     Some  forms  of  the  < 
a  more  or  less  definite  course,  and  then  ter 
good.      Other  forms  exhibit  a  remarkable 
to  relapse.     The  dysentery  of  certain  tro 
tries,   as  the  East  Indies,   is    prone   to    ev 
abscess  of  the  liver  ;   that  of  temperate  cli 
certain   tropical    countries,  as  the    West  ] 
eepting    one    or    two    of    those    epidemics 
we   have   trustworthy  accounts),  is  seldom 
or    accompanied  by  hepatic  suppuration, 
en  terries   are    remarkably    amenable    to    ip< 
others     appear     to    be    uninfluenced     by    t 
These     and     other    circumstances    seem    to 
radical    differences  in    the  several  forms — ( 
of  cause  as  well    as  differences  of  sympton 
and    sequehe.       It    is  well,   therefore,    in  c< 
the     subject     from     a     pathological    stand 
regard     the     term     "dysentery"    as    but    t 
of    a     symptom    or    group     of    symptoms 
an     inflamed     condition      of      the     colon — 
the  same  way  as  we  regard  diarrhoea,  cough 
as  symptomatic  merely   oi  &£&&»&,  *.w&  w$ 
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^ting  a  single  and  well-defined  disease.  Dysentery 
amply  means  inflammation  of  the  colon.  There  may 
be  many  kinds  of  inflammation  of  the  colon. 

Catarrhal  dysentery. — It  is  unreasonable  to  sup- 
pose that  in  those  cases  which,  either  spontaneously  or 
m  consequence  of  treatment,  subside  in  a  few  days, 
the  pathological  condition  advances  farther  than  a 
«t*te  of  catarrhal  inflammation.  In  such  cases  it  is 
ftMonable  to  suppose  that  the  pathological  condition 
ooofflfits  only,  or  mainly,  in  congestion  or  in  catarrhal 
utfammation  ;  that  here  and  there,  or  throughout  its 
extent,  the  mucosa  and  perhaps  submucosa  are  slightly 
Pollen,  red,  injected  ;  and  that  the  surface  of  the 
former  is  softened,  perhaps  eroded,  and  covered  with  a 
Wood-streaked  glairy  mucus  of  the  same  character  as 
that  which  appears  in  the  stools. 

Ulcerative   and  gangrenous  dysentery. — Cases  of 

catarrhal  dysentery  rarely  die  ;  the  exact  conditions 

°f  the  mucous  membrane,  therefore,  in  these  cases  can 

°&ly  be  conjectured.     It  is  otherwise,  however,  in  the 

**verer  forms  of  the  disease.     When  such  cases  come 

to  the  post-mortem  table,  the  mucous  membrane  of  the 

krge  intestine  and,  very  frequently,  a  foot  or  two  of 

the  lower  end  of  the  ileum  are  found  to  be  thickened, 

ingested,  inflamed,  speckled  perhaps  with  ecchymoses, 

^ematous,  and  more  or  less  riddled  with  ulcers  or 

Patches   of   gangrene   of   various   sizes,    shapes,  and 

^ptks.      As  a  rule,  the  brunt  of  the  disease  falls  on 

t«e  sigmoid  flexure  and  descending  colon  ;  not  un- 

frequently,    however,  the    lesions  are  equally,  if  not 

^re,  advanced  in  the  ciecuin  and  ascending  colon,  and 

n*fty  involve,  as  we   have  seen,  a  foot  or  two  of  the 

lower  end  of  the  ileum.    On  the  whole,  the  transverse 

colon,  though  often  seriously  involved,  is  so  to  a  less 

e*tent  than  one  or  other  of  the  parts  mentioned,  or 

than  the  hepatic  and  splenic  flexures. 

The  dysenteric  ulcer  varies  in  size  from  a  punch(*l- 
°ot-looking  sore  the  size  of  a  pea,  or  even  less,  to  a 
patch  several  inches  in  diameter.  As  a  rule,  in  the 
^r)Jer  days  of  the  acute  stage,  the  ukera  tewvV  to 
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follow  the  folds  of  the  mucous  membrane,  the  free 
borders  of  which  are  the  parts  most  liable  to  implica- 
tion. The  edges  of  the  sores  are  ragged  and  under- 
mined,  the  floor  is  sloughy  and  grey.  There  may  be 
considerable  thickening  of  the  edges  and  base  of  the 
ulcer,  and  there  may  be  peritoneal  adhesions.  The 
appearance  of  the  ulcer  suggests  that  it  extends  by  a 
process  of  burrowing  in  the  submucosa,  the  superjacent 
membrane  sloughing  or  disintegrating  in  consequence 
of  the  destruction  of  its  subjacent  nutrient  vessels. 
This  burrowing  may  extend  for  a  considerable  distance 
beyond  the  apparent  margin  of  ulceration ;  so  much 
so  that  long,  suppurating,  fistulous  tunnels  may  con- 
nect one  ulcer  with  another.  In  this  way  large  patches 
of  mucous  membrane  come  to  be  undermined,  and  sub- 
sequently to  slough  away.  Sores  so  formed  are  neces- 
sarily ragged  and  irregular  in  outline,  and  may  even 
surround  pieces  of  comparatively  healthy  mucous  mem- 
brane. The  floor  of  the  active  dysenteric  ulcer  may 
be,  and  generally  is,  formed  of  a  sloughy  material 
lying  on  the  muscular  coat ;  but  the  sore  may  penetrate 
deeper  than  this,  and  include  the  muscular  coat 
itself,  and  even  the  serous  membrane.  The  largest 
ulcers  are  generally  found  in  the  sigmoid  flexure  and 
descending  colon;  they  are  also  frequently,  though 
more  rarely,  found  in  the  ca*cum,  the  magnitude  of 
the  lesions  diminishing  as  we  trace  the  bowel  upwards 
or  downwards,  as  the  case  may  be. 

Along  with  the  ulceration  there  is  intense  con- 
gestion of  the  non-ulcerated  parts*  of  the  mucous 
membrane.  In  places  there  may  l>e  oedema  of  *ne 
submucosa  ;  there  may  be  small  abscesses  even  which 
elevate  the  mucous  membrane  ;  and  there  may  d*° 
be  distension  of  the  solitary  follicles  by  a  mucoid  or 
purulent  material.  In  some  instances  a  large  portion 
of  the  mucous  membrane  may  be  seen  to  have  died 
en  massr  and  become  gangrenous.  In  such,  ex  tens* ve 
sloughs  may  be  thrown  off  as  a  sort  of  tul>e,  apt  t0 
be  mistaken  during  the  lifetime  of  the  patient  for  a 
diphtheritic  cast  oi  t\\e  Wwe\. 
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minating    dy&nt+ry. — Surgeon*    Stro: /*    ar. : 
ive,  U.S.A.  Army,  thus  descri!*  th~  I-^i-.-ri-  !:■ 
rpe  of  dysentery  as  it  occurs   in  the  Pi.iiii-:  ::.- 
Is  :—*'  Tn  the  most  acute  ca.-es  /d-atb  afvr  -.:.*>-.■ 
ur  days"  illness)  the   mucous  membra  -  '•:'   •».- 
intestine     presents    in    general    a    r-d.i-:.~i. 
/en,  puffy    appearance.      There    is    a    *'!i*-r->:al 
otic  mucous   layer  which  generally  extend*  ov-.-r 
mucosa  throughout  the  large  bowel,  and  son:*-- !::.«* 
a  distance    of  10  or    12  cm.    into    the    i>-im. 
ii  necrotic  layer  consists  of  mucus,  red  hh»i  c-r-" 
acles.  leucocytes,  epithelial  cells,  many  larire  .*w.-..".!-:i 
anular  cells  an<l   l»acteria.      No  anuel«e  ar*-  *V>ur.d. 
f  one  brushes  the  mucous  layer  lightly  as  id*-  x*  ith 
•"*  tinker  the  bright-red  injected  appearance   of  •};.- 
W«itin»l  wall  Incomes  more  plainly  vi-.ii.I--.      I)  ,»»...i 
:jri*  ami  there  throughout  are  small,   dill"-*-.  brijl.v 
f"J  haemorrhages  with   irregular   margin-*   nea-  ni::.: 
^m   '1    to  4   mm.    in  diameter,  or  even   n ;■»->•.    T:.- 
flitary  follicles  are  generally  swollen  and   r.ti-*  1.  and 
a   bright  red   colour.       Here   and  then-,  m -attired 
*fmg  them,  bright-red,  sharply  circuiiwriU-d,  -mall 
r*puric  spots  may  apj>ear.     Occasionally  the   back- 
»und  of  the   intestine  may  lie  described  although 
Vered  with  a  bright-red  eruption,  but  with  darker  n  d 
^uiorrhagic    points  scattered  over  tlit^.  hacktrioimd. 
L  the  acute  cases  no  definite  ulceration  takes  plan*. 
*t  only  a  superficial  coagulation  necrosis  of  the  mu- 
fcsa."     The  lower  end  of  the  ileum  may  Ik*  similarly 
Iwted.  Mott's  description  of  the  lesions  in  the  fuliui 
ating    form    of   asylum   dysentery,    as   it    occurs  i 
England,  agrees  practically  with  the  foregoing.       If 
elds:  "Acute  fatal  cases  of  a  little  longer  duration  slu 
lie  same  swelling,  but  now   frequently  the  muct 
ininif.  although  swollen,  presents  a  pale  grey  or  c I i - 
diitUli-greyapj»caraiicc;  the  surface  is  sometimes  tin 
•r  coarsely  granular.  This  is  owing  to  stasis  in  t  hexes 
>f  the  sub  -mucosa  and  necrosis  oft  he  epit  helium,  and 
formation  of  timfaf*e  tNemlfmn*,  consisting  for  l\u»  ' 
vt  of  leucocytes  and u'/sj /it (^rating  epithe\u\\  c» 
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Th*\  primary  lesion* — Such,  brie  1 1 
tion  of  the  principal  lesions  found  in 
stage  of  fatal  dysentery.  There  is  ger 
merit  among  pathologists  about  these ;  b 
very  great  discrepancy  of  opinion  as  tc 
nature  of  the  primary  and  essential  les 
maintain  that  the  starting-point  of  the  c 
the  solitary  follicles  which,  becoming  *list 
specific  exudation,  afterwards  slough,  an 
starting-point  for  a  spreading  ulcer,,  OU 
gist*  regard  the  primary  lesion  as  being 
independent  of  the  glandular  structures  of 
membrane.  They  hold  that,  in  consequf 
irritation  produced  by  the  specific  cause  of 
an  exudation  is  thrown  out  on  to,  and  in 
tinuity  of,  the  mucous  membrane  itself  :  8 
is  formed  of  this,  the  implicated  piece  of  t 
subsequently  got  rid  of,  very  much  in  tin 
as  the  slough  forming  the  core  of  an  on 
Another  primary  lesion  described  is  the  sn 
jil ready  alluded  to  as  elevating  the  mucous 
and  projecting  into  the  lumen  of  the 
minute,  pimple-like  abscesses  consist  of  i 
of  a  sort  of  gummy  pus.  After  a  time  a  ti 
forms  at  the  apex  of  the  little  swelling 
whieh  the  contents  may  be  expressed  : 
opening  which,  it  is  alleged,  forms,  on 
the  specific  ulcer  of  dysentery. 

Assuming  that  there  are  several  specifh 
d\senterv,  it   is  to  be  expected  that  the  coi 
j -Miliary  lesions  should  ditler  ;  that  whilst 
a  suppurating  or  a  gangrenous  lesion,  an 
produce  a  croupous  or  a  diphtheritic, — that 
species  of  dysenteric  germ  attacks  the  muco: 
species   may  select   the  sub-mucosa  ;  one  r 
the     glandular    structures,    another    the 
tissue,   another  the  epithelial    layer.       Wh 
primary    lesion    may    be,     eventually    the 
tissues    are    attacked    by    the    ordinary    b 
suppuration,  so  tbat  uUawycvUAv, ,  \l  VW  vi*s> 
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long  enough,  they  all  present  a  certain  uniformity  as 
regards  the  ulceration,  thickenings,  and  other  inflam- 
matory lesions. 

Healing  process.  —  The  dysenteric  ulcer  heals 
partly  by  contraction,  partly  by  the  formation  of 
1  very  thin  scar  tissue — scar  tissue  which,  besides  con- 
tracting, is  apt  to  become  pigmented.  Lost  glandular 
structures  are  never  reproduced.  Owing  to  the  con- 
stant peristaltic  movement  of  the  gut,  and  the  passage 
)f  feces  over  the  face  of  the  healing  ulcer,  cicatrisa- 
tion, as  might  be  supposed,  is  a  slow  process,  and 
>ne  prone  to  interruption  by  recurring  attacks  of 
inflammation  of  a  more  or  less  specific  nature. 

Lesions  in  chronic  dysentery. — In  chronic  dy sen- 
ary the  ulcers  are  usually  smaller  and  less  numerous 
ihan  in  the  acute  disease.  They  are  also  less  ragged 
n  outline,  tending  to  become  circular  in  shape  and 
»  acquire  thickened  rather  than  undermined  edges. 
Cicatricial  bands  and  contractions  may  narrow  the 
omen  of  the  gut,  whose  functions  are  still  further 
tampered  by  thickening,  or  by  adhesions  which  unite 
uh!  bind  it  to  neighbouring  organs.  Dilatation  above 
&e  seat  of  cicatricial  stricture  is  liable  to  ensue.  1  n 
Tronic  dysentery  large  patches  of  the  bowel,  and  even 
&e  ulcers  themselves,  may  be  pale  and  amende, 
whilst  at  the  same  time  other  patches  of  the  gut  arc 
ingested.  Some  parts  may  be  thickened  and  con- 
tracted ;  others,  again,  may  be  thinned  and  dilated, 
■h*  glandular  structures  taing  atrophied. 

Polypoid  growth. — Some  time  ago  T  attended 
1  case  of  chronic  relapsing  dysentery  in  which  the 
ittcous  membrane — at  all  events  of  the  rectum  and 
Ascending  colon — was  covered  with  enormous  numbers 

polypoid  growths  of  considerable  magnitude,  some 
'them  at  their  free  ends  being  as  large  as  the  tip  of 
ie  little  finger.  The  growths  had  pedicles  one  to 
*o  inches  in  length.  During  life  these  polypoid 
*Hes  appeared  in  the  stools,  often  in  great  numU'r, 
°king  like  so  many  mucilaginous  seeds.  Similar 
^s  are  occasionally  met  with. 
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^■rver  has  income  hy   j»raoM»-» 

p|*vinirice  of  the-  para>it«*  in  it- 

*  warm    tin.*    slitk*.     This,   in    tin 

liiWatf   apparatus,    may   1»«*   c-wi\«ni«  nth-   «i«  >f 

lacing    tin*    *\'u\f    on    a    mppi-r    ■■!•    tin    plan- 

liifl«>    cut    in    it    tn    allow   i>f    tin-  t r.iiiMui^i 
\l\it.      Such  a  warm   Nt.-i^i*  «»]»•. ul-l   In-    pi<>\iili-i' 

lon«r    arm   to    tin-  «*ml    of    \\  lii«li    a    spirit  h< 
(•plitil,  ran*  tiring  taken    imt    tn  rawc   tin-   ti* 
,irc  of  tin-  ulim*  ahovi'  hlmul   heat.      Sraivh 
iuli*  with  a  half-inch  objective     The  amu«li«i 
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bodr  hiving  a  rerr  faint, 

ptnxyuble,  greenish  tinge,  «om*  three  to  ( 

th*  dinwilfr  of  &  red  blood  corpuscle,  is  i 

i^  iu  ■in finite,  which   doseij  resemble 

lie  ordinary  Audi-water  amoeba.     It  cons 

inantil  granular  endosarc  surrounded,  wh 

by  a  raj  dear  ectosaiv.     A  nucleus  may  e 

be  detected  in  the  endo*are,  &r   veil  as  cm 

neat  contractile  rnruolea,  and,  generally,  va 

tnmrnua  bodies  snob  a*  blood    corpuscles, 

and  to  forth,  which  the  mnaaba  has  included. 

temperature  of  the  slide  approaches  blood 

anxtfc*  tends  oot  and  retracts  rounded  psei 

These  when  first   protruded  consist  of  ectos. 

r-u:    when  the  clear  protrusion  of  ectosarc 

-\:»  i.  ied  a  little  way  the  endosarc  is  seen  su< 

burs:,  as  it  were,  and  flow  into  it.     If  the  ten 

.1    :».e   >lide  be  allowed  to  fall  below  75s  I 

parasite     will     assume    a     sharply-outlined 

form    aid    remain   quite    passive    until    the 

a^ain  warmed  up,  when  the  creeping  movem 

I-    resumed.      In    certain     specimens    heat 

ir.duee    movement,    the   amoeba    remaining    j 

and    ]»assive  as  if  encysted.     The  parasite  "w 

ali\e  on  the  slide  and  exhibit  movement  for 

or  two.  or  even  longer. 

Then*  can  be  no  question  as  to  the  occun 
this  parasite  in  dysentery,  but  it  is  difficult 
what  may  lie  its  exact  significance  in  relation 
disease.  It  is  found  not  only  in  the  mucus  1 
or  thrown  off  by  the  inflamed  bowel,  but  alsc 
sloughs  on  the  ulcerated  surface,  and  even,  ac 
to  Kartulis,  Councilman,  and  Lafleur,  in  the 
constituting  the  base  and  sides  of  the  ulcer, 
the  still  living  and  relatively  healthy  tissues  fc 
distance  around  the  lesion. 

These  circumstances  constitute  a  good  prin 
reason  for  regarding  the  parasite  as  the  cause 
disease.  On  the  other  hand,  there  are  many  < 
dysentery  in  which  the  anneba  cannot  be  found 
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too,  of  relapsing  dysentery  with  clinical  characters 
soch  as  the  American  authors  referred  to  describe  as 
belonging  to  amoebic  dysentery.  I  have  searched  the 
stools  in  some  such  cases  many  times ;  but,  though 
familiar  with  the  appearance  of  the  parasite,  in  a 
proportion  of  instances — just  as  has  happened  to  other 
observers — have  failed  to  find  it>  and  this  in  well- 
marked  dysenteries,  acute,  relapsing,  and  chronic. 
Moreover,  as  is  well  known,  the  amoeba,  or  an  amoeba 
hitherto  indistinguishable  from  Amceba  dysenteries,  is 
found  in  perfectly  healthy  stools,  in  cases  in  which 
there  is  no  reason  whatever  to  suspect  the  existence 
of  disease  of  the  alimentary  canal. 

Gasser,    in    material    supplied    by  153    cases   of 

dysentery — principally  soldiers  from  Oran — although 

be  found  Amtnha  coli  in  45  out  of  109  acute  cases, 

observed    no     relationship    whatever     between     the 

numl>er  of   amoebae   present   in   the   stools   and   the 

Verity   of    the   disease.      In    34    chronic   cases    he 

found  the  amoeba  in  13  ;  and  in  8  cases  of  chronic 

dfcrrhoea  supervening  on  dysentery  he  found  it  in  5. 

'n  the  stools  of  20  healthy  individuals  from  Oran  he 

f°und  the  amoeba  in  4.     He  further  states  that  he 

f*ile«l  to  find,  or  rather  to  recognise,  the  amoeba  in 

pitied  sections  of  dysenteric  bowel.     He  concludes, 

■*e^efore,  against  the  amoeba  having  anything  more 

Mian  an  accidental  relationship  to  the  disease  ;  that, 

In  place  of  the  amoeba  causing  the  dysentery,  it  is,  if 

*ny  thing,    the   dysentery    which    causes    or,    rather, 

avOurs  the  amceba ;  in  other  words,  that  the  amoeba 

'**!«  in  dysenteric  discharges  a  favourable  medium 

°r  multiplying  in. 

Celli  and  Fiocca  studied  the  parasitology  of  dysen- 

j  vy  in  material  from  02  typical   cases- -some  from 

y**ly,  some  from   Egypt.      They,   too,  conclude  that 

#**#«/wi  cttfi  is  not  the  direct  cause  of  dysentery,  and 

a**    the  following  reasons: — (<t)    Kpidemic,  endemic, 

fl    *  1  sporadic  dysentery  may  occur  without  anneUe  in 

.  **>  stools,     (h)    Dysentery   may   1m»   induced   by  the 

^Sestion,    or    by   the    injection    into    the    bowel,   of 
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oitirn  a&HOciate^l  with  a  l.a«jillu-»  lik«-  that  ot  typlioul, 
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as  veil  ns  with  streptococci  ;  and  they  n 
introdtrod  by  the  month,  or  injected  by  tl 
uiy  or  all  of  these,  particularly  when  in 
uon  ami  in  certain  not  understood  eirci 
either  singly  or  in  or imbi nation,  excite  » 
They  supjtose  that  what  they  call  /Jtu*fr 
/y#fpiterwr  ta  but  a  variety  of  Bacterium 
a  rariety  brought  about  in  some  w 
of  the  other  bacteria  mentioned 
I  of  the  presence  of  these  othe: 
cn/i  t&mmune  acquires  the 
specific  toxin,  which  power  it  i 
being  transferred  from  one  human  being  U 
The  toxin,  I  hey  say,  can  l>e  precipitated  t 
from  cultures,  and  has  the  property  of  givh 
dysentery  when  administered  by  the  mouth, 
or  hypodermically. 

These  results  require  confirmation,  more 
iar'y  as  the  writers  experimented  on  tli€ 
animal  very  subject  to  dysentery  at  all  time 
the  introduction  of  almost  any  irritant. 

Zanearol  considers  that  dysentery  and  d 
liver  abscess  are  caused  by  streptococci. 

In  the  Journal  of  Experimental  Pathol  tx^ 
there  is  an  account  of  a  limited  but  v< 
epidemic  in  the  United  States  in  which 
l'v->fijaii»n$  was  found.  Calmette  and  ] 
have  also  encountered  this  bacterium  in  dj 
as  in  infantile  diarrhoea. 

Durham's  microeoceus. —  Recently  Durl 
descrilnnl  an  exceedingly  minute  microco( 
minute  that  it  passes  through  a  Berkefeld 
which  he  separated  from  the  blood,  liver, 
kidney,  and  bile  in  seven  cases  of  asylum  dy 
The  investigation  is  as  yet  incomplete,  but  t. 
some  grounds  for  supposing  that  this  micro-o 
may  turn  out  to  be  the  germ  of  the  very  fatal 
dysentery,  euphemistically  termed  "colitis,"1 
the  scourge  and  disgrace  of  more  than  one 
English   lunatic  asylums.     Assuming  this  to 
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<ms.\  from  tin*  fact  that  the  micrococcus  occurs 
throughout  the  organs,  the  dysenteric  lesion  must  bo 
regarded  as  symptomatic  of  a  general  infection. 

Bacillus  dysenteric. — Lately    serological    claims 
have  been  advanced  for  a  bacillus  originally  isolated 
by  Shiga  from  the  stools  in  epidemic  dysentery  in 
Japan.    Flexner,  Strong,  Musgrave,  and  others  regard 
it  as  the  cause  of  what  they  term  epidemic  dysentery, 
in  contradistinction  to  sporadic  or  endemic  .dysentery, 
which  some  of  them  regard  as  belonging  to  the  patho- 
genic sphere  of  Amctba  colt.     It  is  a  baccillus  with 
rounded  ends,  varying  in  size  somewhat  according  to 
the  culture   medium,  from    1  to  3  /1    in  length    by 
"4  to  -5  /1  in  breadth.     It  closely  resembles   in  its 
properties    Bacillus    typhosus,    but    is    less    mobile, 
displays  a  more  uniform  generation  of  indol ;   after  a 
brief  preliminary  acid  production   in   milk,  it  gives 
rise  to  a  gradually-increasing  alkalinisation  ;  it  does 
not  agglutinate  in  serum   from   typhoid   cases,   but 
reacts    in    serum    from    dysenteric    cases   to    which 
^  typhosus  does  not  respond  (Flexner).     It  occurs  in 
latest  abundance  in  the  mucus  in  the  stools  during 
toe  most  acute  stage  of  "  epidemic  "  dysentery.     It  is 
Jfcthogenic   to    many  animals,  although  it  does  not 
produce  in  them,  or  only  exceptionally,  dysenteric 
fesions.     In  two  experiments  on  man,  one  intentional, 
toe  other  accidental,  ingestion  of  the  pure  cultures 
**»  followed,   within   a  short  time,  by  well-marked 
jy^ptoms   of   dysentery.      It  agglutinates  with  the 
Mood  serum  of  "  epidemic  "  dysentery  in  dilutions  of 
*  in  10.    Furthermore,  Shiga  claims  to  have  produced 
a  serum  by  immunising  animals,  which  has  reduced 
tt*e  mortality  in  "endemic"  dysentery  in  Japan  from 
a°out  35  per  cent,  to  9  per  cent. 

The  germ  of  dysentery  water-bar  tie.  —  Notwith- 
8«»nding  the  vast  amount  of  speculation,  and  perhaps 
^naewhat  limited  amount  of  work,  expended  in 
endeavouring  to  ascertain  what  the  germ  or  germs 
of  dysentery  may  be,  it  cannot  be  said  that  as  yet  we 
***  even  near  the  complete  solution  of  the  problem. 


4&PWP&      T%»  iwi]ii»Ji<i  frwmss  volition* 
rr  <-     ~-^    >re*zrrr£>ce  of   epidemics    of  dyse 

-\-     ^-5-^    ->:    sirr^  w>:>h  have  watered  at 

-    -  •  ->.     *^    w-"     i>  Tr.»zn    :iir  occurrence  c 

:-■_  >    i-    l^r^r    :i>;i:u:ions    in   which, 

.     -:.-.    -::fi^    w^r-r    has  leaked    into    t 

-:   -    .       Tr_:s    > e-^    r.-:    exclude    the    possi 

-;.-!-   s  -irves  ■•:   :r.f-aoti«>n.  as  privies,  dust.  : 

-— -     r  :i.s:niR:ent'i  used  by  dysenteries: 

vr    ::.-:  ry   rrolaKy  covers    the  vast    ma 

-wry  vp:  .iemi-x   as    well  as  of  sporadic 

::  •*    improbable  that,   in  conditions  of  sounc 
•i.e    jcirji'-'jvnie    organisms    of    dysentery  ni 
i.ri    ;t!id    pa>>  through   the  alimentary  canal 
at  tack  be.:  th«-  ti-^uvs  and  giving  rise  to  dise 
i  » f i tr   a>   the  mucous  surface   is    sound   and    v 
it  probably  has  the  |>ower  of  protecting  itself 
niany  such  organisms.      It  is  very  probably  tl 
in    this   respect    with   the    dysentery   germ    o: 
as     with    the    cholera    vibrio.       Proliablv  it 
on   the  establishment   of    some  condition   of 
\  italily,  such  as  may  be  induced  bv  catarrhal  t 
ehill    (a   powerful    excitant    of    dysentery),   ir 
food,   bad    food,  constipation,  malaria,  scurvy, 
tion,  and  so  forth — all  well-recognised  exciting 
1  hat  the  dysentery  germ  can  overpower  the 
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ectire  agencies  and  light  up  the  specific  lesions. 

*  a  well-known  fact  that  it  is  in  such  circum- 

ices  that  dysentery  is  most  apt  to  declare  itself. 

jop  the  importance  of  avoiding  these  things   in 

;>ieal  climates,  more  especially  in  the  presence  of 

sd  water  supply  or  of  an  epidemic. 

Influence  of  age,  «ear,  and  ocaqxition. — All  ages 

t  subject  to  dysentery,  children  especially.     Occu- 

ttioii  has  no  special  influence.    Both  sexes  are  liable. 

fegnancy,  miscarriage,  and  the  puerperal  state  are 

,T»Te  complications. 

DiagBMis* — Provided  reasonable  care  be  exer- 
cised, diagnosis,  especially  in  acute  cases,  is  usually 
wsy.    In  chronic  cases  the  question  of  seat  worms, 
hwnorrhoids,    polypus,  stricture,  tubercle,  malignant 
»nd  specific  disease,  proctitis,  ulceration,  abscess  al>out 
d*  rectum,  and  tumour  in  the  bowel,  may  require  to 
fe  considered.     Diagnosis  must   never  be  taken  for 
panted.   In  every  case  stools  must  be  inspected  ;  and 
In  fvery  case  in  which    there    is  any  probability  of 
Pec&d  disease,  some  of  the  forms  of  digital  or  specular 
ex*inination   must    be  made.     In  African   cases    the 
/Nihility  of  bilharzia  disease  of  the  rectum  must  be 
^ue  in  mind,  and  a  microscopical  examination  made 
*he  urinary  sediments  and  of  the  faeces  with  a  view 
0  Uie  detection  of  any  ova  of  bilharzia  which  may  be 
'*^*HcDt     In  children  especially,  intussusception  may 
>  ^Ur  independently,  or  as  a  complication,  of  dysen- 
,^J/;  the  possibility  of  this  must  not  be  overlooked. 
>:*tt>nic  dysentery  is  often  diagnosed  chronic  diarrlnea. 
i**is  error  will  l>e  avoided   by  careful    inquiry    into 
**.»  early  history  of  the  case,  the  detection  of  mucus, 
*    leucocytes  or  of  red  blood  corpuscles  in  the  stools, 
L*vl  the  occurrence  of  tenesmus.     Careful  inquiry  for 
^*ly  history  then*  may  l>e  of  occasional  exacerbations 
**  which  straining,  and  blood  and  mucus  in  the  stools, 
^re  more  or  less  prominent  features,  will  often  lead  t< 
^  correct  diagnosis. 

Treatment.  —  The  treatment  of   dysentery  n 
quires  much  judgment  and  very  careful  sujKTvisio 
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Tti  former  days  it  was  the  fashion  to  hit**! 
and  to  a  large  amount,  and  at  the  same?  i 
mitiiHtar  large  doses  of  calomel — amount 
aggregate  to  ounces — and  opium.  It  i* 
wondered  »t^  therefore,  that  in  tboa 
tality  waa  excessive. 

Nowadays  better  and  more  rationa 
prevail.  There  is  leas  confidence  in  drug 
the  self- recuperating  powers  of  the  body 
i  important  part  of  our  modern  plan?*  has  foi 
to  aftbrd  the  diseased  organs  favourable  oon 
repair  ;  not  so  much  to  endeavour  to  heal 
give  them  the  opportunity  of  healing  then* 

If  called  on  to  treat  a  case  of  lvliufc  i 
be  dysentery,  our  first  duty  is  to  assure  our 
diagnosis  is  correct.  We  must  inspect  the  i 
until  the  case  is  quite  recovered,  we  must  in: 
daily  or  frequently.  Their  condition  is  \ 
guide  in  the  management  of  this  disease.  I 
we  can  form  a  fairly  accurate  idea  of  wha 
on  in  the  bowel,  and  from  them  we  can  juc 
effects  of  diet  and  of  drugs. 

Importance    of    rest. — It    is    with    an 
bowel  as  with   an   inflamed  joint :    the  fin 
important  indication  to  fulfil  is,  after  rem 
causes  of  irritation,  to  place  the  part  at  res 
these   two   indications,   the   removal   of  the 
irritation   and   the   repose   of   the  organ   ati 
fulfilled  thoroughly,  cure  would  at  once  set 
fortunately,  the  affected  surface  being  so  ina 
we  cannot  always  remove  the  irritant  in  tl 
dysentery,   nor  can   we  place  the  parts   in\ 
absolute  rest.      We  can,  however,  partially  m 
indications — quite   sufficiently,  as    a    rule,    t 
recovery. 

The  diagnosis  of  dysentery  established,  tin 
should  at  once  be  sent  to  bed.  This  in  ii 
a  marked  influence  on  the  bowel.  Repose  mi 
nearly  complete  as  possible.  The  patient  mus 
allowed  to  get  out  of  bed  ;  when  he  has  a  call 
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he  most  use  the  bed-pan.  To  a  certain  extent  this 
enforcement  of  rest  is  comparable  to  the  placing  of  an 
inflamed  leg  in  a  splint  and  elevating  it.  It  insures 
some  degree  of  mechanical  rest,  and  relieves  the  blood- 
vessels of  the  inflamed  part  of  a  certain  amount  of 
hydrostatic  pressure. 

Food  in  acute  dysentery. — The  indication  of  rest 

w©  farther  endeavour  to  meet  by  stopping  all  solid 

food.    Were  it  possible,  it  would  be  well  to  stop  all 

food.    This,  of  course,  is  impossible,  and  so  we  make 

a  compromise  between  the  therapeutical   indication 

and  physiological  necessity  by  reducing  the  diet  to 

a  minimum  and  selecting  only  such  foods  as,  while 

I'ossessing  considerable  nutritive  value,  yield  but   a 

•mall  frecal  residue.     The  tongue  is  a  fair  index  to 

the  sort  of  food  most  likely  to  suit  the  case.     When 

this  organ  is  coated,  indicating  gastric  catarrh,  small 

quantities  of  thin  chicken  soup,  egg   albumin,    thin 

Wley-  or  rice-water,  are  better  borne  than    milk  ; 

*hen  the  tongue  is  or  has  become  clean,  then  milk, 

Pure,  diluted  with  barley-  or  rice-water  or  peptonised, 

18  the  best  diet     Alcohol  is  generally  contra-indicated, 

**Ut  in  cases  of  collapse  small  feeds   of   white    wine 

^*hey   may  be   given  with    advantage.     These  foods 

should  be  taken  in  small  quantities  at  a  time,  a  little 

ev^ry  hour  or  two.     They  must  be  given  neither  hot 

nOr  cold,  as  food  when  either  too  hot  or  too  cold  is  apt 

**>  excite  peristalsis  and  to  cause  colic  and  straining. 

Malaria  and   scorbutus. — If    upon    inquiry    it  is 

**>und  that  there  is  reason  to  suspect  either  a  malarial 

J***  a  scorbutic  element  in  the  case,  treatment  must 

****  modified  accordingly.     Careful  practitioners  never 

forget  to   ascertain  if  these  important  complicating 

^l^ments  are  present  or  not.     If  malaria  be  suspected, 

l*     would    be    well    to    make    a   careful     microscopic 

Examination    of    the     blood     for     the     parasite :    if 

*^is     is     found,      then      quinine      must     be     freely 

^Iministered  either  by  the  mouth  or,  if  the  bowels 

a,re  very  irritable,  by  intramuscular  injection.     The 

Pliesence  of  scorbutus,  of  course,  indicates  fruit  juices 

A  A 
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and   fresh  unboiled   milk,   in   addition   to 
treatment  for  dysentery. 

Drtuj  treatment.*— A  dose  of  cantor  oil  am 
is  a  good  preliminary  in  the  treatment  of 
indeed,  many  cases  are  promptly  check* 
and  require  no  further  treatment  beyon 
dieting  for  a  tiny  or  two. 

The  drugs  which  have  proved  of  inosi 
the  treatment  of  aevore  dysentery  are  ij 
one  or  other  of  the  aperient  sulphates 
magnesium  or  of  sodium,  opium ,  and  calo 
difficult  to  prognosticate  in  any  given  c* 
ipecacuanha  is  likely  to  prove  the  more  efft 
or  whether  the  sulphates,  or  calomel  v 
better.  In  every  case  one  or  the  other  o 
exhibited  at  once  ;  one  failing  after  a  fai 
other,  unless  manifestly  contra-indicated, 
a  chance. 

Ipecacuanha, — In  English  practice  ipe< 
generally  the  first  to  be  tried.     It  must  I 
an  empty  stomach.     The  l>est  plan  is  to  i 
food  for  three  hours  ;  then  to  give  fifteen 
drops  of  laudanum  in  a  tablespoonful  of  wj 
the   same   time,   to  apply  a  mustard  poul 
epigastrium.     About  twenty  minutes  later 
patient  is  coming  under  the  influence  of  the 
twenty  to  thirty — some  give  as  much  as  six 
of  ipecacuanha  in  pill,  bolus,  keratine  cap 
suspension  in  about  half  a  wineglassful  of 
administered.     With  a  view  to  prevent  voi 
patient  is  directed  to  lie  flat  on  his  back,  u 
pillow,  and  not  to  eat,  drink,  speak,  or  m 
least    four    hours.       Probably    he    will     fi 
Should  he  feel  nauseated,  he  must  resist  th 
vomit  as  much  as  possible.     With  the  sain 
view,  when  saliva  begins  to  collect  in  the 
it  is  apt  to  do  in  such  circumstances,  it  mi 
swallowed  ;    on  a   slight   sign   from   the  p, 
nurse  should  remove  the  accumulating  sal 
handkerchief.     If   much   saliva    be  swallow 
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rore  to  provoke  vomiting.  In  some  instances  these 
precautions  suffice  to  avert  emesis.  Should,  however, 
the  ipecacuanha  be  brought  up  within  an  hour  of  its 
being  swallowed,  the  dose  had  better  be  repeated  so 
soon  as  the  nausea  has  subsided,  the  same  precautions 
against  vomiting  being  observed. 

After  six  or  eight  hours,  and  when  all  feeling  of 
nausea  has  subsided,  small  quantities  of  food  may  be 
given,  and  frequent  and  fractional  feeding  persisted  in 
for  six  or  eight  hours,  or  until  the  following  day, 
wben  the  dose  of  ipecacuanha  must  be  repeated.  In 
many  instances  one  or  two  such  doses  abort  the 
dysentery,  and  the  acute  symptoms  rapidly  subside. 
It  is  wise,  however,  to  go  on  with  the  ipecacuanha 
once  or  twice  a  day  for  three  or  four  days.  It  is  a 
good  practice  .to  reduce  the  ipecacuanha  by  gr.  v. 
e?ery  day.  If  the  drug  is  doing  good,  a  copious 
feculent  pultaceous  stool  will  be  passed.  Ipecacuanha 
*»«*  em*>tind  may  be  tried ;  generally  speviking,  how- 
ler, it  is  unsatisfactory. 

Ajrrient    sulphates.  —  Should     ipecacuanha    ap- 
pear to  l>e  doing  no  good,  sodium  sulphate — which 
18  less  irritating  than  magnesium  sulphate — may  be 
tried ;    indeed,    by   some   this    line  of  treatment    is 
Preferred    from   the    outset     These    salts    have   the 
^vantage  over  ipecacuanha  of   not  causing  nausea, 
J^d  they   are  often  quite  as  successful.     They  may 
.  given  in  drachm  doses  in  a  little  hot  water,  or  in 
c,**namon  water,  every  quarter  of   an   hour  until  a 
Purgative  effect  is  produced,  or  they  may  be  given  in 
*  large  dose — half  an  ounce — to  begin  with,  followed 
**!>   by  smaller  doses  if  necessary.     These  large  doses 
ll4Ust  not  be  given  when  the  patient  is  feeble  or  in  any 
^rise  collapsed.     Buchanan,   shaking   from  a  large 
Experience  of  dysentery  in  Indian  gaols,  recommends 
°**e  or  two  teaspoontuls  of  the  following  stock  mixture 
r*very  one  or  two  hours  until   free  gentle  purgation  is 
lj*\xluced.      Tt  should   then  be  continued  sutliciently 
^^ten  to  secure  gentle  purgation,  and  for  one  or  two 
^^ys    after  the  mucus  and   blood  have  disappeared. 
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boil  half  an  ounce  of  simaraba  in  a  pint  and  a  half  of 
water  for  three  hours,  and  then  strain  it.  Let  the 
patient  remain  in  bed  and  drink  this  decoction  on  an 
empty  stomach  every  second  morning  for  four  times. 
Food  must  consist  of  milk  and  farinaceous  stutts. 
Another  method  is  to  boil  an  ounce  of  simaruba  in 
twelve  ounces  of  water  until  it  is  reduced  to  seven 
drachms ;  to  this  a  drachm  of  spirit  is  added.  This 
preparation,  also,  must  be  made  in  an  earthenware,  or 
in  an  enamelled,  dish.  For  an  adult  this  is  a  suitable 
done;  a  child  may  take  a  fourth  part.  It  should  be 
taken  every  night  for  four  nights.* 

ifomonia  ovata. — Dr.  John  Maberly  reports  very 
favourably  on  Sforutonia  mxita  — a  South  African  plant 
—in  dysentery.  He  uses  a  tincture  of  two  and  a  half 
ounces  of  the  dried  plant  to  the  pint  of  rectified 
spirit.  It  gave  in  his  hands  wonderful  results,  not 
only  in  acute,  but  even  in  chronic  cases  which  had  re- 
nted the  ordinary  remedies. 

Cinnamon,  pomegranate,  mangosteen  rind,  and 
°ther  aromatics  and  astringents  sometimes  do  good  in 
Tronic  dysentery. 

I  can  offer  no  explanation  of  the  action   of  any 
°*   these  drugs  in  dysentery.     We    use    them   <juite 
e|«pirically.     Ipecacuanha  and  simaruba  really  seem 
*°  have  some  sort  of  specific  action  on  the  disease;  or 
°**  its  cause,  but  in  what  way  it  is  impossible  to  indi- 
5*te.     Strange  to  say,  ipecacuanha,  which  has  been 
*°Und  so  serviceable  in  India,  Africa,  the  Brazils,  and 
elsewhere,   has  a  very  poor   reputation  as  an    anti- 
dysenteric  in  the  United  States  (Osier)  ;  it  has  also 

•  The  following  is  the  formula  of  a  prostration  of  simaiulm 
^*Uch  used  in  Shanghai,  and  there  known  um  "  Khein'fi  Si>ocitic 
i*«sriiedy  for  Diarrh<ea  and  Dy«entery."  I  understand  that  the 
<*ru>ula  was  purchased  by  the  Shanghai  municipality  for  a  con- 
?j«lerable  sum  of  money,  ho  highly  was  it  thought  of  by  the 
European  community  of  that  city.  Simaruba  bark,  three  ouiiot  m  ; 
^-'bine-**  cinnamon,  one  ounce  ;  boil  in  three  quart*  of  water  an«l 
^llow  it  to  evai>orate  down  to  one  pint.  When  cool,  Htm  in  into  a 
***N»ndy  bottle,  add  three  table8|K>onfuls  of  good  brandy,  and  fill  up 
r*y  pouring  cold  water  over  the  bark  in  the  strainer  till  the  bottle 
**  full.     Dove  :  A  wineglassf ul  three  times  a  day. 
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\\ymmWj  taDed  in  some  Kngllth  epidemic* 
£*rt*  poittfrag  to  ipedfic  differeooes  in  th 

Mdie/of  pitin^ — Daring  the  early  a 
attack  t£e  patient  may  sailer  modi  from 
Hmw  atp  generally  relieved  by 
terpentine  stapes,  of  by  a  hot  bath. 
m  tbe  Japanese  hotrbox  or  Uai 
box  containing  a  slowly-born 
of  powdered  charcoal  These  hot-bo 
imitation  tinder  the  name  of  n  istra,"  i 
procured  in  England.  Three  or  four  c 
>«e  roughly  sewn  into  a  piece  of  flannel 
the  abdomen.  This  application  has  th 
of  Wing  very  light,  of  not  wetting  the 
of  keeping  warm  for  many  hours.  Ti 
dysuria  are  best  relieved  by  morphia  hyp< 
or  by  an  enema  of  a  wineglassful  of  thin 
taining  forty  or  fifty  drops  of  1  an  dan 
suppositories  of  morphia  and  cocaine,  \ 
the  rectum  with  a  pint  of  very  hot  wa 
without  boracic  acid,  is  sometimes  effect u 
ing  for  a  time,  or,  at  all  events,  of  mil 
incessant  desire  to  go  to  stool  and  to  s 
drachms  of  bismuth  with  laudanum — thi 
and  thin  starch — two  ounces,  is  also  a  g( 
enema  (Davidson). 

Treatment    should  be  energetic  and 
the  outset  of  dysentery.     Every  effort  mi 
to  prevent  it  from  becoming  chronic,  as  i 
the  disease  is  very  difficult  to  treat  succe 
is  prone  to  terminate  in  permanent  invali* 

Treatment  of  chronic  dysent* 
matter  of  routine  my  personal  experience 
recommend  in  all  cases  of  chronic  dysent 
preliminary  course  of  ipecacuanha — 30,  2.5 
and  5  grains  on  successive  evenings,  with 
rest  and  a  milk  and  barley-water  diet.  1 
generally  prescribe  a  minute  dose  of  cast 
or  without  opium,  three  times  a  day,  reg 
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doie  according  to  effects.  I  may  also  prescribe  a  mix- 
ture of  simaruba  and  cinnamon,  or  some  intestinal 
Wtiseptic,  as  salol  or  /3-»aphthol  These  measures 
filing,  I  have  recourse  to  some  of  the  following. 

Nitrate  of  silver  injections. — The   most   effective 

treatment  of  certain  types  of  chronic  dysentery  is 

undoubtedly  massive  injections  of  large  quantities  of 

nitrate  of  silver  solution  of  a  strength  of  from  half 

» grain  to  one  grain  to  the  ounce  of  distilled  water. 

There  is  a  right  and  there  is  a  wrong  way  of  using 

Jhis  splendid  remedy.     If  employed  in  the  wrong  way, 

it  is  useless  ;  perhaps  worse  than  useless.      It  must 

***«■  be  applied  when  acute  symptoms  are  present. 

The*  must  first  be  got  rid  of  by  ipecacuanha,  by  the 

wlphates,  by  calomel,  by  castor  oil,  and  by  rest  ami 

dkt    The  patient  should  be  prejxarod  for  a  week  at 

k**t  in  this  way.     Then  the  bowel  is  to  l>e  cleared  by 

*  small  dose  of  castor  oil,  followed  by  a  large  out* m a 

^  three  or  four  pints  of  warm  water  to  which  two  or 

*"***  teaspoonfuls  of  carbonate  of   soda  haw  l>een 

'"ded.     The  whole  of  this  injection  having  escaped, 

*f*d  when  the  bowel   is  quite  empty,  two   to   three 

f'lts  of  the  nitrate  of  silver  solution  are  thrown  in 

-  y  means  of  a  long  tube  passed  slowly  and  carefully 

/**<>  the  bowel  as  far  as  it  will  go  without   kinking. 

*  *    is  better  to  fill  the  bowel  by  gravitation,  using  a 

***inel   and    tuta,    rather   than    by  a  syringe.     The 

^Htient  should  be  encouraged  to  retain  the  injection 

***  long  as  he  can,  to  lie  flat  on  his  belly,  and  to  roll 

*>om  side  to  side  so  as  to  secure  that   the  injection 

?*>nies    in    contact   with    every   portion  of    the  large 

*titestine.     If  it  seems  to  be  doing  good,  this  injection 

*aiay  be  used  every  few  days  and  kept  up  for  some 

time.     Improvement  in  suitable  cases  generally  sets 

in   at  once.      The    nitrate    must    not    Ije   persevered 

with  if  it  causes  any  marked  irritation  or  increase,  of 

symptoms. 

In  the  mild  chronic  dysenteries  which  are  seen  in 
Great  Britain,  and  which  originally  had  been  con- 
tracted in  the  tropics,  and  also  in  the  more  acute 


relapses  of   tropical    dysenteries,   ipecacuanha 
always  be  tried  in  the  way  recommended. 

Oth$T  metfwMis  of  treating  ckrontr  dysenitr 
succeed  at  times  are  the  systematic  wasbhn 
the  bowel  daily  with  warm  boracic  water,  witl 
infusion,  with  milk  (a  very  valuable  remed 
mangos  teen  rind  decoctions,  with  weak  soli 
alum,  sulphate  of  copper,  or  tannin  ;  systems 
dosing  with  small  quantities  of  castor  oil, 
without  opium — one  to  two  drachms  of  castor 
four  to  ten  drops  of  laudanum  three  time 
(Hillier)  ;  ten  to  twenty  drops  of  turpenth 
times  a  day  ;  small  doses  of  hydrarg.  c.  creta  ; 
consumption  of  some  jjii 'juration  of  fresh  ba 
a  course  of  Carlsbad,  of  Kissingen,  or  of  Viclvj 
rectal  douching  as  practised  at  Plombieres;  i 
grapes  only,  of  milk  only,  or  of  beef  only  ;  co 
compresses  to  the  abdomen. 

Post-dysenteric  constipation. — After  the 
ence  of  a  dysentery,  constipation  and  balling 
stools  is  by  no  means  an  uncommon  event 
complication  is  best  prevented,  or  met,  by  em 
warm  water  to  which  a  little  salt  has  been  a 
teaspoonful  to  the  pint — or,  if  the  bowel 
irritable,  of  linseed  tea  or  of  thin  rice-wat 
occasional  close  of  castor  oil,  half  to  one  teas 
once  or  twice  a  week  or  oftener,  and  kep 
long  as  the  motions  are  not  quite  healthy 
excellent  routine  practice  ;  its  action  may 
plemented  by  a  glycerine  suppository.  A 
of  Carlsbad  waters  or  salts  often  gives  e 
results. 

Food  and  clothing. — In  chronic  dysenter 
attention  should  be  given  to  clothing  and  foo 
former  should  be  very  warm.  Dysenterici 
never  to  feel  cold.  Cold  bathing  is  very  da 
for  them  ;  so  are  alcoholic  drinks  of  all  sorts, 
should  be  simple  in  the  extreme.  Beef, 
cheese,  bread,  coarse  iv\nV  ov  coavs^  N^g&Vs&V 
pickles,  and  such-like  are,  as  a  vu\^  tvq\,  ^^C 
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^'tand  fine,  well-cooked  vegetables  in  moderation 

Y6  necessary  and   often   beneficial.      In    obstinate 

^ttoic  dysentery  it  is  often  a  good  thing  to  change 

fl*  diet  from  slops  to  solids,  from  a  meagre  to  a  more 

*^ml  one.      Wonderful   results  are  sometimes  got 

**tom  a  sea  voyage. 

Hepatitis. — During  the  whole  course  of  an  attack 
^*  dysentery,  and  for  months  thereafter,  the  condition 
?£  the  liver  must  receive  the  most  careful  attention. 
We  may  not  be  able  to  prevent  abscess  of  this  organ  ; 
but  if  pain  and  swelling  seem  to  suggest  it  as 
threatening  we  can  try  by  means  of  saline  aperients, 
ipecacuanha,  rest,  low  diet,  fomentations,  dry  cup- 
ping, and  such-like  measures  to  avert  what,  to  say 
the  least,  is  a  very  grave  complication. 

Prophylaxis.— The    prophylaxis    of    dysentery 

consists  principally  in  securing  a  pure  water  supply  ; 

in  avoiding   unwholesome   food  ;  in  temperance  ;  in 

clothing    warmly   and    avoiding   chill ;   in   correcting 

constipation  and  stopping  diarrhoea ;  and,   in    public 

institutions  such  as  gaols  and  asylums,   in  regarding 

dysentery  as  an  infectious  and  readily  communicable 

disease,  and  in  strictly  isolating  all  patients  suffering 

from  symptoms  of  colitis,  or  even  looseness  of  the 

Uraels. 
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CHAPTER    XXVL 

EPIDEMIC  GANGRENOUS  RECTITIS. 

So  far  as  known,  this  very  fatal  disease  seems  to 
oonfined  to  the  natives  of  the  low-lying,  hot,  damp^ 
regions  in  the  north  of  South  America,  and,  perhaps, 
to  the  natives  of  Fiji  and  other  islands  of  the  8outo 
Pacific.  In  Guiana  it  is  known  as  "  Oaribi  "or"  Indian 
sickness,1' in  Venezuela  as  <(Bicho'' or  u£lBeeliaM    It 
is  said  to  be  very  contagious,  and  appears  to  be  a 
form  of  rapidly-spreading  phagedena,  which  starts 
from  the  neighbourhood  of  the  anus.    Occasionally  it 
may  begin  higher  up — in  the  colon.     In   the  latter 
case  it  is  called  the  "  high  "  form ;  in  the  former  the 
"  low  "  or  rectal  form.     Animals,  as  well  as  men,  are 
attacked. 

I  am  indebted  to  Dr.  Ackers,  of  Curacoa,  formerly 
of  Venezuela,  for  the  following  information  on  the 
subject : — "  I  have  only  seen  cases  of  the  disease  in 
animals,  principally  fowls,  though  also  in  dogs  and 
calves ;  but  I  have  been  told  by  medical  men,  who 
themselves  attended  the  cases,  of  its  occurrence  in 
children  of  the  poorer  classes.  The  disease  commences 
by  an  itching  in  the  anus,  which  produces  an  inclina- 
tion to  frequent  defecation.  This  stage  continues  for 
a  few  days,  when  a  severe  inflammation  of  the  mucous 
membrane  of  the  rectum  sets  in,  giving  rise  to 
symptoms  of  acute  dysentery.  There  are  frequent 
stools  of  a  mucous,  bloody  substance,  accompanied 
sometimes  by  bile  or  excrement ;  at  the  same  time, 
there  is  much  straining,  considerable  elevation  of 
temperature,  anorexia,  and  great  thirst  At  this 
period,  if  the  animal  or  child  is  not  attended  to,  the 
above  symptoms  become  more  alarming ;  a  constant 
flow  of  a  slimy,  foetid,  semi-liquid  substance  streaked 
with  blood  appears.  Sometimes  the  discharge  is  of  a 
bright  green  colour,  bucYv  &&  m\%\\t  be  obtained  by 
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j^ing  tender  stalks  of  grass.     When  this  occurs 

•k  patients  refuse  all  food,  but  the  thirst  is   still 

^tenae.    The  affected  animal  remains  standing  in  one 

P**°e>  with  drooping  head,  as  if  overcome  by  fever  and 

We*besa.      For  a  day  or  so  it  continues  like  this, 

•toti!  at  last,  unwilling  to  move,  eat,  or  even  drink,  it 

JJ^denly  dies  in  convulsions.     Sometimes,  however, 

*U*  stage  is  not  fatal,  but  is  followed  by  prolapsus  of 

**•  rectum,  which  is  in  a  very  inflamed  state  and 

5*°erated;    rapidly  gangrene  sets  in  and  is  quickly 

**t*l     The    Venezuelan   peasants    state    that    this 

'•ease  arises   in  children   from  chewing  the  green 

folder  stalks  of  unripe  maize,  of  which  they  are  very 

.°*ld  on  account  of  its  sweetness.     In  children  pro- 

*|fcus  of  the  rectum  is  very  frequent ;  in  fatal  cases 

5**«y  may  die,  like  the  animals,  in  convulsions,  though 

**    children  convulsions  are  not  necessarily  a   fatal 

Symptom.     The  treatment  employed  by  the  natives 

7^>r  animals  consists  in   an   enema   of   strong  lemon 

^Sxrice,  mixed  with  a  weak  dilution  of  white  rum  and 

Crater  (aguardiente),  two  or  three  times  a  day  ;  at  the 

hame  time,  the  anus  is  freely  dusted  with  wood  ashes, 

%ome  of  which  are  also  introduced  into  the  rectum. 

A  purgative  of  oil  is  generally  administered  also.      In 

some  cases  I   have  known  this  treatment  prove  very 

8ucces8fuL     On  the  other  hand,  when  the  disease  is 

far  advanced,  or  when  the  ulceration  of  the  bowel 

appears  at  an  early  date,  it  seems  to  be  of  little  or  no 

avail.     Another   treatment   employed,  especially  for 

children,  consists  in  an  enema  of  the  juice  obtained 

by  crushing  the  stalks  and  leaves  of  SpigeHa  anthel- 

mintica  (pasote).     A  decoction  of  the  same  herb  is 

also  given  by  the  mouth  three  or  four  times  a  day. 

This  decoction  is  very  frequently  administered  by  the 

peasants  as  an  anthelmintic.     In    cases  of  children 

suffering   from    'bicho,'   one   of    the   quarters   of    a 

lemon  is  roasted  and  introduced  into  the  rectum  as  a 

suppository  once  or  twice  a  day,   and  I   have  heard 

thst  it  gives  very  satisfactory  results." 
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II ILL    MAICKHCKA. 


Definition.— A   fomi  of  morning  diarrhoea 
panied   by   fl&tulent   dyspepsia   and    tin-    pa«* 
copious,  liquid,  pale,  frothy  stools.      It  occurs 
pally  in  European*  on  their  visiting  the  hillt 
residing  for  some  time  in  the  hot  lowlands  of  t. 
countries, 

C-et»Krnphfrai  ami  seasonal  di*tribi 
Cntiuhie,  wins  ^ives  an  excellent  account  of  tl 
case,  points  out  that  a  similar  affection  may  shov 
in  the  highlands  of  Europe  as  well  as  in  those  of 
It   is  said   also    to    occur    in    corresponding   c 
stances  in  South  Africa.     There  is  no  reason, 
fore,  to  suppose  that  hill  diarrhtea  is  special  to 
although,    owing  to    the    large    European   popu 
frequenting  the  hill  sanitaria  in  that  country, 
heen  particularly  noticed  there.    An  elevation  of 
feet  or  over,  if  combined  with  an  atmosphere  sati 
with  watery  vapour,  is  particularly  favourable 
development.     In  India  it  is  found  to  begin  an 
with   the  rains,  during   which,  in  certain  year 
places,  it  is  apt  to  assume  almost  epidemic  chara 
Thus,  during  the   wet    season  of   1880,  in  Sim 
epidemic  of  hill  diarrhoea  affected  from  ~)0  to  7- 
cent,   of  the    population,    three-fourths    of    the 
happening  within    a    week  of  each  other.      In 
years  hill  diarrhoea  is  less  prevalent  than  in  ot 
but  at   the  proper    season    few    of   the    various 
sanitaria  of  India  are  without  examples. 

Symptoms.— Without  very  obvious  cause 
patient,  who  in  other  respects  may  be  in  good  he 
soon  after  arrival  at  a  hill  sanitarium  becomes  su 
to  a  daily  recurring  diarrhoea,  the  looseness  comin 
regularly  every  morning  so\\\e  t\w\fc  YkiW^w  3  a 
a.m.     The  calls  to  stooi  are  apt  io\>e  &\x&taxtta&.v 
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a**Ve.    The  motions  passed  axe  remarkably  copious ; 

Ve*~y  watery  in  some  instances,  pasty  in  others.    They 

ar^  pale,  frothy,  and  like  recently  stirred  whitewash, 

80  devoid  are  they  of  biliary  colouring  matter.     Their 

^^sage  is  attended  with  little  or  no  pain,  often  with 

a  ^ense  of  relief.     From  one  to  half  a  dozen,  or  more, 

.^oh   stools   may   be  voided  in  the  morning  before 

*    a.m.     After  that  hour,  at  all  events  in  ordinary 

*r^*Jes,  the  diarrhoea  is  in  abeyance  for  the  rest  of  the 

^\y>  a,*d  the  patient  may  then  go  about  his  duties  or 

Pleasures  without  fear  of  inconvenience. 

The  distinctive  features  of  this  form  of  diarrhoea 
**e,  therefore,  the  regularity  of  its  recurrence  every 
horning  and  its  cessation  after  a  certain  hour  in  the 
*Orenoon ;  the  absence  of  bile  in  the  stools  ;  and  the 
attendant  flatulence.  The  abdomen  is  sometimes 
Mown  out  like  a  drum,  the  patient  being  conscious  of 
Unpleasant  borborygmi  associated  with  a  feeling  as 
of  some  boiling  or  chemical  operation  proceeding  in 
his  inside.  Occasionally  cases  are  met  with  in  which 
the  stools  are  very  pale,  but  in  which  there  is  no 
diarrhoea. 

Under  treatment,  or  spontaneously,  or,  according 
to  Crombie,  on  acclimatisation  occurring,  after  some 
days  or  weeks  the  diarrhoea  may  subside.     In  other 
instances  it  persists   in  defiance  of   treatment    until 
the  return  of  the  patient  to  the  warm  plains,   when 
it   at    once    spontaneously    subsides.       Crombie    in- 
stances a  case  in   which  the  patient  was    regularly 
attacked    with    hill   diarrhoea    whenever    he    visited 
Simla — twelve  occasions — recovery  invariably  taking 
place  on  his  return  to  the  plains.     If  the  looseness  is 
both  considerable  and  protracted,   there    necessarily 
ensue  debility,  wasting,  and  amemia,  and  the  disease 
may  lapse  into  confirmed  sprue — an  affection  having, 
apparently,  close  affinities  with  hill  diarrhea. 

.Etiology  and  pathology.— It  is  difficult  to 
*Hy  what  may  be  the  precise  factors  determining  this 
disease.  The  low  barometric  pressure  associated  with 
&reat  elevation  above  the  sea-level  may  be  a  favouring 
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circumstance.  Damp  seems  to  be  indicated  by  the 
fact  that  the  disease  occurs  principally  during  the 
rains.  Chill  after  exposure  to  the  high  temperature 
of  the  plains  has  possibly  an  important  share. 
Manifestly  there  is  a  suspension  of  the  functions  of 
the  liver  and,  considering  the  dyspepsia  and  looseness, 
most  probably  of  those  of  the  pancreas  and  of  the 
other  glandular  structures  subserving  digestion.  Hill 
diarrhoea  is  certainly  something  more  than  an  intestinal 
catarrh.  As  Crombie  points  out,  it  is  more  of  the 
nature  of  dyspepsia.  There  are  no  adequate  grounds 
for  connecting  it  with  either  the  water  or  the  food 
supply.  The  question  of  micro-organisms  has,  ap- 
parently, not  been  studied. 

Treatment. — The  treatment  recommended  by 
Crombie,  and  endorsed  by  other  medical  men  of 
experience  in  India,  consists  in  a  pure  milk  diet,  rest, 
warm  clothing,  a  teaspoonful  of  liquor  hydrargyri 
perchloridi  in  water  about  fifteen  minutes  after  food, 
and  twelve  grains  of  pepsine,  or  a  corresponding 
quantity  of  lactopeptine  or  ingluvin,  two  hours  later. 
If,  in  spite  of  treatment,  the  disease  persists,  the 
patient  must  return  to  the  low  country. 
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8PRUK  (P8IL08I8). 

Aellniliom. — By  the  term  "  sprue  "  is  understood  a 
£jecuiiar  and  very  dangerous  form  of  chronic  catarrhal 
inflammation  of  the  whole  or  part  of  the  mucous 
membrane  of  the  alimentary  canal,  generally  asso- 
ciated with  suppression  of  the  chologenic  function  of 
the  liver  and,  probably,  of  the  functions  of  the  other 
glandular  organs  subserving  digestion.  It  is  frequently 
met  with  in  tropical  countries,  particularly  in  European 
residents.  The  same  disease  may  develop  for  the 
first  time  in  temperate  climates  ;  only,  however,  in 
individuals  who  have  previously  resided  in  the  tropics 
or  subtropics.  Sprue  is  characterised  by  irregularly 
alternating  periods  of  exacerbation  and  of  compara- 
tive quiescence  ;  by  an  inflamed,  bare,  and  eroded 
condition  of  the  mucous  membrane  of  the  tongue 
and  mouth  ;  by  flatulent  dyspepsia  ;  by  pale,  copious 
and  generally  loose,  frothy,  fermenting  stools  ;  by 
wasting  and  anaemia  ;  and  by  a  tendency  to  relapse. 
It  may  occur  as  a  primary  disease,  or  it  may  super- 
vene on  other  affections  of  the  bowels.  It  is  very 
slow  in  its  progress  ;  and,  unless  proj>erly  treated, 
tends  to  terminate  in  atrophy  of  the  intestinal 
mucosa,  which  usually,  sooner  or  later,  proves 
fatal. 

Nomenclature. — Sprue  has  been  more  or  less 
recognised  by  writers  on  tropical  medicine  for  many 
years.  It  has  been  called  "  tropical  diarrhoea/'" 
u  diarrhwa  alba,"  "  aphtha:  tropica?,"  "  Ceylon  sore 
mouth,"  "  psilosis  lingua? "  (Thin),  besides  a  variety 
of  other  names.  The  term  "  sprue  "  is  an  adaptation 
from  the  Dutch  word  "spruw  "  in  use  in  Java,  where 
the  disease  is  very  common. 

Geographical  distribution.  It  is  probable 
that  sprue,  although  more  common  in  certain  warm 


4i6 


SfJtVE> 


coon tries  than  in  nj    thi-ou^ 

rjirt    or  pied   fend   m 

subtropical    world,      h 
i  China,  M^ao  i '  China,  J 

Bell     l-r.fs,  <A*yli)Q,  India,  tropical  Africa 

ties  {Hillary),     Apparently  i 
volant  in  thftir  countries  in  whl 
ii  combined  with  a  moi>r  It  is 

however,  .  a  Babtroptcal  conn 

rijiiia  an*  n  in  Jaj 

when  rammer  La   lint  and  < 

wiikt  and  bracing* 

_Cliav|»s|'*— Prolonged  residence  fa 

arm  h  perhaps  the  moat  potent  predisposing i 

cases,  liowevrr,  do  oeoor  in  whii-h  the  disea 

.ift*»r  a  residence  of  OTW    or    fcwi 

nlin  ifi.il,  its  il  Utll  diarrfc 

diarrhif  i.  hemorrhoids  and  fistula,  are  apt  to  t 
prue     frequent  ctuidbearnig,  miscarriages 
hjemorrh  andprolo 

Utl  pose  to  the  disease  ;  so  may 

QOttftSl   of   mercury  Of  of    iodide   of    potassi 

|  irate1,  anxiety,  chills,  and  so  forth- 

i g  influence,  particularly  if  it  i*  c 

with  Intestinal  irritation.    .Malaria  does  not 

tally   reapooaible,    At  one  time 
rirt  nw'is    i  Hh  a  ht ii .>  net .  ,   a  paras 

in  the  stools  of  rases  of  chronic  in 
in  Cochin  China  (p,  060),  wa 

:  i  voh  ic  enterocolitis  (for  t 
it  country,     Subsequent  in 
a«>  >>\etl    this.     Like    the    an 

lent  in  the  ato 

I  v.  it    is  in   ijo  way  resj 
or  ha*  any  bacterium  which 
^m-  of  L'crtaij 

the  chars 
mdamBDlal  cause  of  thia 
lYie    d\a«aafc 


>> 


SVAIPTOATS.  4  I  7 

e*'iibits,  and  the  fact  that  the  first  symptoms  may 
;!°*  appear  until  months  or  even  years  have  elapsed 
Sl5*ce  the  patient  quitted  the  tropics,  must  be  kept  in 

Syuptoms.  —  Variability.  —  There  is  infinite 
v  ^riety  in  the  combination  and  in  the  severity  of  the 
vHriou.s  symptoms  of  sprue,  as  well  as  in  the  rate  of 
progress  of  the  disease.  In  some  instances  it  may 
'^  almost  a  subacute  process  running  its  course  in  a 
<>^ar  or  two  ;  in  others,  again,  it  may  drag  on  intermit- 

*  lri©ly  f°r  *en  or  fifteen  years.  Much  depends  in  this 
r**pect  on  the  circumstances,  the  character,  the 
<^re,  the  treatment,  and  the  intelligence  of  the 
Putient. 

General  symptoms  in  a  typical  case.  —  In  an 
°rdinary  fully  developed  case  the  patient — who  i3 
Sf?nerally  dark  or  muddy  in  complexion  and  much 
**  fcnaciated  —complains  of  three  principal  symptoms  : 
Soreness  of  the  mouth,  dyspeptic  distension  of  the 
*0*lomen,  looseness  of  the  bowels  ;  the  last  being  pur- 

*  icularly  urgent  during  the  morning  and  earlier  part 
*~-»f  the  forenoon.  The  patient  may  also  complain  of 
^eling   physically  weak,  of   loss  of   memory,  and  of 

*  liability  to  take  exercise  or  to  apply  his  mind.  His 
Vrionds  will  probably  volunteer  the  information  that 
Vis  t4Mii|>er  is  irritable  and  unreasonable. 

Month  lesions.  —  If  the  mouth  is  examined,  the 
soreness  will  be  found  to  depend  on  a  variety  of 
lesions  of  the  mucous  membrane,  which,  though  pain- 
ful, seem  to  l>e  of  a  very  superficial  character.  These 
lesions  vary  considerably  in  intensity  from  day  to 
day.  During  an  exacerbation  the  tongue  looks  red 
and  angry  ;  superficial  erosions,  patches  of  congestion, 
and  |ierh:ips  minute  vesicles  appear  on  its  surface, 
particularly  about  the  edges  and  tip.  Sometimes, 
from  the  folding  consequent  on  swelling  of  the  mucous 
membrane,  the  sides  of  the  organ  have  the  appear- 
ance of  l>eing  fissured.  The  filiform  papilhe  cannot 
l>e  made  out,  although  here  and  there  tin;  fungiform 
papilla*  may  stand  up,  pink  and  swollen.  If  the 
n  n 
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l*renL  ilHty,  ni  pruounrtit.  The  gullet  a 
o*ar  ah*  W  iw  ami  sot*. 

lb  rwwfniTP  of  the  irritation  caused 
smperttial  and  exe**=*Hndy  sensitive  lesion*,  \\ 
>:.i>  :  £':  with  a  watery  saliva  which  ma; 
::  ::v.  ::e  earners.  It  the  patient  attempts 
'-.'.'.'  -»»:  i  :•"••.!.  >tr«>!i^  wine,  or  anything  but 
'■.:.>>*  .irr.  The  pain  and  burning  in  th 
ir  ::.:v '  r.i'.e  ;  so  much  x*  that,  although 
: -a •■>:.■  >-y  i  unjrv.  he  shirks  eating, 
fr-.- .•:-::: :y  <\\  aliowine;  is  accompanied  and 
by  :\  f-eling  of  soreness  and  burning  in 
->  •::  .Min  :  suggest  in  ^  that  the  gullet,  like  th" 
i-  a '»•  in  an  irritated,  raw,  and  tender  c 
I  »urin^  t-xacerWitions  of  the  disease  the  con 
the  in  uth  Ixvomes  greatly  aggravated. 
•  luniiu'  the  temporary  and  occasional  improve 
Im-o'Iih'S  much  less  painful,  even  then  sal 
^troiii:  wip.es.  and  all  kinds  of  sapid  foods  * 
pleasantly  :  and  the  tongue,  particularly  t 
centre,  is  seen  to  be  bare  and  polished  as  if 
over  with  a  coating  of  varnish.  At  all  times  tl 
is  abnormally  clean  and  devoid  of  fur;  durin 
aeerbations  it  is  red  and  swollen,  but  during  t 
sions,  and  when  not  inflamed,  it  is  small, 
and,  owing  to  the  amemic  condition  of  the 
yellowish  like  a  piece  of  cartilage. 

Dtffijtf.psin.  Dyspepsia  is  usually  much  coi 
of,  the  feelings  of  weight,  oppression,  and 
f//.s tension  after  eaUv\£  W\\\\;  s>o\YwvAv\\es  e 
Vary   likely    the   aVw\o\ne\\  *wv>\\s>   <;:>\x\,  \&j& 
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ar*d    unpleasant  borborygmi  roll  through  the  bowel. 
~|°^Hsionally,  though  not  often,  there  may  be  vomiting, 
t  **e  vomiting  sometimes  being  sudden  and  not  always 
^^companied  by  feelings  of  nausea. 

Diarrhota. — The  diarrhoea  associated  with  sprue 
1>s  of  two  kinds  ;  one  chronic  and  habitual,  the  other 
^^re    acute    and,    in   the   early   stages,    evanescent. 
"*^he  former  is  characterised  by  one  or  more  daily  dis- 
°**ar£es  of  a  copious,  pale,  greyish,  pasty,  fermenting, 
^^wkish,    evil-smelling  material.     The    latter    is    of 
**     watery  character,    also   pale  aud  fermenting,    the 
T*ejecta  perhaps  containing  undigested  food.    In  these 
fitter  circumstances  the  diarrhoea  usually  brings  with 
**   considerable  relief  to  the  dysjxjptic  distension,  at 
**U  events  for  a  time.     When  the  mouth  is  inflamed 
*W*    rliarrho*a   is   usually   more  active.       The   stools 
rlurin«j  periods  of  quiescence  may  be  confined  to  one 
^r  two  in  the  early  morning  or  forenoon;  during  the 
^tfer    part  of  the  day  the  patient   is    not  disturbed. 
"The  stools,  however,  even  in  this  quiescent  phase,  are 
ilvavs  extraordinarily  copious  ;  patients  remark  their 
phenomenal  abundance.     They  are  passed  almost,  or 
altogether,  without  pain.     Not  unfrequently   during 
exacerliations  there  may  be  a  tender  excoriated  con- 
dition   of    the    anus,    and    sometimes,    in    women,    a 
similar    condition  of   the    vagina.     Thin  states    that 
the  stools  in  sprue  are  acid. 

Types,  history,  course,  and  termiiwtion.  Proto- 
jmthic  sprue, — There  is  a  striking  uniformity  in  the 
history  of  most  cases  of  sprue.  On  inquiry,  we  shall 
probably  learn  that  the  patient  has  been  suffering 
for  months,  or  perhaps  years,  from  irregularity  of 
the  lK>wels.  This,  we  may  be  told,  began  soon  after 
arrival  in  the  tropics  as  a  bilious  morning  diarrhioa. 
h'ov  a  long  time  this  morning  diarrhoea  went  on, 
without  interfering  in  any  way  with  the  general 
lieulth.  Later  the  mouth,  now  and  a^ain,  heeaiuc 
tender,  little  blisters  or  excoriations  appearing  tor 
ti  day  or  two  at  a  time  about  the  tip  of  the  tongue 
«^>r  inside  the  lips.     These  sore  spots  would  come  and 
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recur   more    frequently   and    i 
form,  following,  almost  inevit 
dence    as    regards  food    or    ex 
condition    now    began    to    det 
languor,   lassitude,  and  inabilii 
day's  work   satisfactorily  becon 
each  summer  until,  finally,  a  co 
invalidism  was  established.     81 
tinue  to  progress,  the  emaciation 
surely.     Diarrhoea  may  be  altno 
no  longer  confined  to  the  morn 
plexion   becomes   dark,  sometim 
appetite,  sometimes  in  abeyance, 
ravenous  ;  unusual  indulgence  in 
by  increased  discomfort,  temporar 
diarrhoea.     Finally   the   patient 
house,  perhaps  to  bed.     The  feet 
and  the  integuments  hang  like  ar 
the  details  of  the  bony  anatomy 
through  the  dry,  scurry,  earthy 
patient    dies   in   a   semi-cholerai 
inanition ;  or  from  some  intercurr 
the   history   of   an    ordinary,    m: 
sprue. 
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sprue   was    established,     which    ultimately,    unless 
T^operly  treated,  will  almost  certainly  prove  fatal. 

Sprue  secondary  to  acute  entero-coliiis. — Another 
*Jpe  of  case  commences  as  an  acute  enterocolitis 
*tth  sudden  and  profuse  colicky  diarrhoea,  vomiting 
M»apa,  and  a  certain  amount  of  fever.  The  acute 
JF&iptoms  do  not  subside  completely,  but  gradually 
kve  the  typical  symptoms  of  sprue  grafted  on  to 
'toae  of  an  acute  intestinal  catarrh. 

Incomplete  sprue,     (a)    Gastric  cases.  —  Occasion- 

^y  we   meet    with    cases   of    confirmed    sprue    in 

*nicb,  at  first,  the  morbid  process,  judging  from  the 

listing  clinical  symptoms  and  subsequent  history,  is 

2?tifined  to  a  limited  part  of  the  alimentary  canal. 

*  «lus  we  sometimes  get  sprue  without  diarrhtea,  the 

f?^incipal    symptoms    being    sore    mouth,    dyspeptic 

*5>tension,     pale,     copious     but    solid     stools,    and 

^asting. 

lb)  Intestinal  cases.  On  the  other  hand,  we  may 
^5^t  cases  in  which  the  mouth  is  not  ulcerated,  and  in 
^^hich  there  is  little  or  no  distension  or  dyspepsia, 
*^ut  in  which  the  stools  are  liquid,  copious,  pale,  and 
^rothy.  Sometimes  a  patient  who  may  have  suffered 
^t  an  earlier  period,  or  on  a  former  occasion,  from 
"%he  first  type  of  the  disease,  later  acquires  the 
*liarrha;ic  form  ;  and  vice  versa*. 

(c)  Sjtrue  without  diarrhea. — Tt  sometimes  hap- 
pens   that    under    treatment    the    sore    mouth,    the 
dyspepsia,    and    the    diarrluea   completely    subside 
nevertheless   the   wasting   continues,    the   stools    rt 
maining  phenomenally  copious — so  much  so  that  tl 
patient  may  declare  that  more    is   passed    than    h 
been  eaten.     In  this  case  wasting  is  progressive,  iv 
the  patient  gradually  dies  of  inanition. 

Intestinal  atrophy  consequent  on   sjtrue. — In  c 
tain  instances,  under  treatment  the  symptoms  pro 
to  sprue   subside  ;   but    the    jwitient's  digestive 
assimilative     faculties     are    permanently     impa? 
Might  irregularities  either    in    the    quaVVty    ot 
Amount  of  food,  chill,   fatigue,   depressing  fc\w 
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and  other  trifling  causes  suffice  to  bring  on  dyspepsia 
accompanied  by  flatulence  and  diarrhoea.  These  cases 
may  linger  for  years;  usually  they  improve  daring 
the  summer  in  England,  getting  worse  during  the 
winter  and  spring,  or  during  cold  damp  weather. 
Ultimately  they  die  from  general  atrophy,  diarrhoea, 
or  some  intercurrent  disease. 

Morbid  anatomy.- Post  mortem  the  tissues 
in  sprue  are  abnormally  dry  ;  fat  is  almost  com- 
pletely absent;  the  muscles  and  the  thoracic  and 
al>dominal  viscera  are  anaemic  and  wasted.  With 
these  exceptions  and  certain  important  changes  in 
the  alimentary  tract,  so  far  as  known  there  are  no 
special  lesions  which  are  invariably  associated  with 
this  disease.  According  to  Bertrand  and  Fontan, 
occasionally  certain  changes  are  present  in  the  pan- 
creas—namely,  fatty  or  granular  degeneration  of  the 
cells,  with  softening  of  isolated  acini  and  slight 
infl  a  minatory  infiltration  of  the  connective  tissue. 
These,  however,  are  not  more  constant  than  are 
certain  other  and  similar  changes  occasionally  found 
in  the  liver  and  kidneys. 

Lesions  of  the  alimentary  tract. — The  principal 
and  characteristic  lesions  are  found  in  the  alimentary 
tract.  The  bowel  is  thinned  to  such  an  extent  as  to 
be  almost  diaphanous.  The  serous  coat  is  generally 
healthy,  the  muscular  coat  atrophied.  The  sub- 
mucosa  in  places  has  undergone  hypertrophic  fibrous 
changes  ;  and  the  mucous  membrane  from  mouth  to 
anus,  either  in  patches  or  universally,  is  superficially 
eroded  and  interstitially  atrophied.  The  internal 
surface  of  the  bowel  is  coated  with  a  thick  layer  of  dirty 
grey,  tenacious  mucus  which  conceals  patches  of 
congestion,  of  erosion,  or  even  of  ulceration,  besides 
such  evidences  of  similar  antecedent  disease  as  pig- 
mented areas  and  thin  scarred,  cicatricial  patches. 
The  villi  and  glands  are  eroded  and  in  many  places 
completely  destroyed.  lien1  and  there  minute 
spherical  indurations,  about  the  size  of  a  phi's  head 
and  surrounded  \>y   a  dvwk  vA^u\ei\ted  or  congested 


Pathology.  423 

are°l«,  can  be  felt  in  the  mucous  membrane.  On 
cutting  1,^  these,  they  are  found  to  be  minute  cyst- 
»*o  dilatations  of  the  follicles  filled  with  a  gummy 
tnnco-purulent  material.  Sections  of  the  diseased 
"^el  show  under  the  microscope  corresponding 
changes  ;  such  as  varying  degrees  of  erosion  or  ulccr- 
ahon  of  the  surface  of  the  mucous  membrane ;  de- 
speration of  villi,  glands,  and  follicles  ;  the  small 
Mucous  cysts  referred  to  ;  sometimes  small  abscesses  ; 
^d,  also,  infiltration  by  leucocytes  of  the  basement 
*toembrane  and  submucous  layer ;  and,  in  the  latter, 
fibro-cirrhotic  changes.  The  mesenteric  glands  are 
generally  large  and  pigmented,  perhaps  fibrotic.  The 
erosion  lesions  are  usually  most  marked  towards  the 
end  of  the  ileum  and  in  the  colon  ;  but  they  may  be 
present  in  greater  or  lesser  degree  universally,  or  in 
patches  throughout  the  entire  alimentary  tract  from 
mouth  to  anus. 

Pathology.— In  attempting  an  explanation   of 
the  phenomena  of  sprue,  two  features  of  the  disease 
have  to  be  considered — the  catarrhal  condition  of  the 
alimentary    canal,    and   the   absence   of    the    normal 
colouring  matter  of  the  faeces.     Possibly  one  of  these 
is  the  consequence  of  the  other  ;    possibly  the  two 
conditions   are   concurrent    but    independent   conse- 
quences of  the  same  cause.      What  that  cause  may  be 
is    quite    unknown.      Whether  the   first   pathological 
step    originates    in    physiological    exhaustion    of    the 
digestive  functions,  brought  al>out  by  tropical   con- 
ditions abnormal   to  the   European  constitution ;  or 
whether  the  disease  depends  upon  a  specific  organism; 
or  whether  there  is  a  combination  of  these,  has  still 
to  be  settled.      In  view  of  the  occurrence  of  morning 
diarrhoea  of  dark  bilious  stools  as  a  frequent  tirst  step 
in   the   development  of  sprue,    hyperactivity  of    the 
liver   might   be  assumed    to   be   a   first   step    in   the 
development  of  the  disease,  an  activity  which  in  time 
ends  in  exhaustion  of  the  chologenic  functions  of  the 
gland.      It    might    be   further   suggested    that,    con- 
currently  with    this    hepatic  disturbance,  there  is  a 
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similar  initial  hyperactivity  of  all  the  other  glands 
appertaining  to  digestion,  a  hyperactivity  which 
also  ends  in  a  corresponding  exhaustion.  Chemical 
changes  in  the  ingested  food  would  then  follow  on 
the  establishment  of  these  apeptic  conditions,  and 
ultimately,  from  the  formation  of  acrid  chemical 
bodies,  lead  to  the  chronic  catarrhal  changes  found 
post  mortem. 

An  analysis  by  Wynter  Blyth  of  the  stools  in 
sprue  resulted  in  ascertaining  the  presence  of  the 
ordinary  elements  of  bile,  notwithstanding  their 
apparent  absence  so  far  as  absence  of  colour  would 
indicate.  On  the  other  hand,  Bertrand  and  Fontan, 
in  a  similar  analysis,  failed  completely  to  find  bile 
acids.  Until  a  decision  is  arrived  at  on  this  point  it 
is  useless  to  speculate  further  on  the  subject 

Micro-organisms,  of  course,  abound  in  the  fer- 
menting stools  of  sprue  ;  but  hitherto  no  bacterium 
or  protozoon  which  must  be  regarded  as  specific  has 
been  found  in  association  with  the  disease. 

Personally,  I  incline  to  regard  sprue  as  an  ex- 
pression of  exhaustion  of  the  glandular  structures 
subserving  digestion,  the  result  of  over-stimulation 
by  certain  meteorological  conditions  which  are  found 
in  tropical  countries,  and  which  are  unsuited  to  the 
European  constitution.  The  remarkable  effect  of 
physiological  rest,  as  supplied  by  "the  milk  treat- 
.  ment,"  in  curing  sprue  seems  to  support  this  hy- 
pothesis. 

Diagnosis.—  The  condition  of  the  tongue,  the 
character  of  the  stools,  and  the  history  are  sufficiently 
distinctive,  one  would  suppose,  to  render  diagnosis 
an  easy  matter.  Nevertheless,  I  have  known  of 
cases  in  which  the  disease  has  been  diagnosed  and 
treated  as  syphilis,  the  condition  of  the  mouth  being 
attributed  to  this  disease,  and  the  character  of  the 
stools  and  other  symptoms  being  ignored. 

Prognosis  is  good  for  recent  cases,  provided 
proper  treatment  is  carried  out.  It  is  bad  for 
patients  over  fifty,  for  long-standing  cases,  for  careless* 
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injudicious  patients,  and  for  those  who  cannot 
will  not  take  a  purely  milk  diet. 
Treatment*— Importance  of  early  and  thorough 
atm*nt.— If  treatment  be  undertaken    sufficiently 
rly  in  sprue,  and  be  thoroughly  and  intelligently 
irried  out,  it  is  generally  marvellously  successful, 
'boold,  however,   it   be   undertaken   at   too   late  a 
period,  when  the  glands  and  the  absorbing  surface 
of  the  alimentary   canal   have  been   hopelessly   de- 
stroyed, do  what  we  will,    the  case  is  sure  to  end 
kullr.     In  prescribing  a  treatment,   therefore,  the 
firtt  thing   for   the   physician    to   do   is   to  get   his 
patient  thoroughly  convinced  of  the  deadly  nature 
°f  his  complaint ;  for,  unless  he  receives  the  hearty 
•nd    complete     co-operation    of     his     patient,     the 
physician  must  not  expect  to  cure  a  well-established 
cue.    To  be  successful,  treatment  must  be  thorough, 
fluuiued,  and   prolonged.     All  predisposing  causes, 
•*  uterine  or  other  discharges,  syphilis,  scurvy,  and 
toe  like,  must  of  course  be  dealt  with  and,  so  far  as 
P°*«il>le,  removed. 

Thr  milk  cure. — By  far  the  most  successful 
treatment  is  what  is  known  as  the  "  milk  cure." 
In  carrying  this  out  it  is  well  to  commence  with  a 
do*  of  some  aperient — castor  oil  or  pulvis  rhei  eom- 
P^ita.  Pending  the  action  of  the  drug,  all  food, 
deluding  milk,  should  be  withheld.  The  patient 
*noul<l  be  sent  to  l>ed  in  order  to  economise  strength 
*nd  maintain  an  equable  warm  temperature  of  the 
8*ln«  He  should  also  be  directed  to  clothe  warmly, 
*°  encircle  the  abdomen  with  a  broad  flannel  binder,  to 
°°vfp  his  arms  and  shoulders  with  a  warm  jacket,  and 
*°  live  in  a  large,  sunny,  warm  room.  When  the  pur- 
Wive  has  acted  the  milk  is  lwgun.  At  first  sixty 
°unce«  at  most  are  allowed  in  the  twenty-four  hours, 
J^H  quantities  being  given  every  hour  or  every  two 
J^Ors.  When  the  patient  is  very  weak  the  feeding  must 
*  continued  during  the  night.  The  milk  should  not 
drunk,  hut  sipprd  with  a  teaspoon,  or  Utkm  through 
a «>*ttr  or  jine  &/a#tt  tude,  or  from  a  child1 8  jV«»d\wg 


hut/it'.  As  m  rule,  on  this  regimen,  in  t\v  n 
two  or  three  days,  the  patient's  condition 
much   improved.     The  a  tools  have  increased 

hist  on  cy  —  are  solid    perhaps,  the  diateiuaon 
alxlomen    has    subsided,    dyspeptic    symptofl 
vanished,   and    the    mouth   U   much    less  ten 
less  inflamed.      The  quantity  of  milk  should 
increased  ut  the  rate  of  half  a  pint  a  day  c 
second    day,   until    100  ounces,    or    themibo 
taken  in  the  twenty -four  hours.      It   is  well 
ut  this  quantity  for  ten  days  at  least,   when 
thing  going  well,  a  gradual  increase  to  six  < 
pints   may    l>e   sanctioned.     Vj>    to    thia    po 
patient  should  keep  in  hed  ;  hut  when  he  ha  s 
this  quantity  he  may  get  up  and,   if   he  feels 
enough   and    the  weather   is   mild,   go   out  o 
For  six  ivffkti,   da  tint j  from  the  time  ttie  stood 
solid  and  the  mouth  fret*,  from  irritation,  no  ot 
or  drink  whatever  should  he  permitted.      A   r 
it'    it   is  found    to  agree,    may   now   be  added 
milk  ;  later,  some  artificial   malted  food  ;  nex 
quantities    of    well-boiled     arrowroot,     rusks, 
bread,    thin    bread    (stale)   and    butter,   or   o' 
gcstible    form    of   starchy    food  ;    later   still, 
broth,  a  little  fruit  ;  and,  by-and-by,  fish  and 
may  be  gradually  introduced. 

Importance  of  prompt  treatment  of  thi 
rela/ws.—  Should,  however,  the  slightest  s 
dyspepsia  or  flatulence,  especially  of  diarrlme* 
sore  mouth  show  itself,  then  the  extra  foo 
be  discontinued  immediately,  a  dose  of  eoi 
rhubarb  powder  administered,  and  the  pati 
sent  back  to  bed  and  placed  once  more  at  a 
rest  and  on  a  pure  milk  diet.  In  convalesce 
matter  how  long  the  acute  symptoms  have  1 
abeyance,  this  prompt  recognition  and  treatr 
threatened  relapse  .should  be  rigorously  ol 
This  is  a  rule  of  the  utmost  value  and  imp< 
Procrastination  in  treatment.,  uwdev  those  con< 
j.s  exceedingly  dan gevous.     ¥yo\\\^\VwvW\\y\^ 
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*nd  treating  relapse  not  only  saves  time,  but  it  may 

uv..,r  ho^de.-^  intestinal  atrophy. 

.Vyui I  t"in.s  /»rsi»funj.-—ln  commencing  this  treat - 

to-tit.    if    the    patient    after  two   or    three    days     be 

touml  unuiile  to  digest  ami  assimilate  so  much  as 
time  flints  of  milk  in  the  twenty-four  hours,  the 
daily  allowance  must  l>e  reduce*  1  by  half  a  pint  a  day 
until  thirty  ounces  or  thereabouts  only  are  taken. 
It  ri'iw  the  motions  become  solid,  the  quantity  of 
iniik  must  be  gradually  increased  by  live  or  ten 
oiinw-s  a  day,  so  that  in  the  course  of  a  few 
*e*-ks  the  full  allowance— six  or  seven  pints  -is 
plumed. 

Ilinr  to  mrrt  'imuhufimfe  ateintilnfum.  —It  soine- 
tiiiifs  happens  that  the  quantity  of  milk  can  1m- 
rai«fl  to  seventy  or  eighty  ounces  jier  diem  but 
iw  higher,  further  increase  bringing  on  son*  mouth, 
Ji>ti-n>ion.  and  diarrlnea.  In  some  of  the^c  eases  the 
difficulty  appears  to  depend  not  so  much  on  diction 
*»•  '»ii  inability  to  al>sorb  a  large  quantity  of  lluid. 
Vision  ally,  in  such  cases,  one  may  succeed  in  getting 
tin-  ntces.sary  amount  of  nutriment  introduced  by 
thickming  the  milk  with  condensed  milk  ;  or  by 
"lowly  evaporating  fresh  cow's  milk  so  as  to  reduce 
't>  l-ulk  without  diminishing  the  solids  (Thin).  The 
H«"iJ oration  is  best  done  in  a  vessel  like  a  »lue  put,  in 
w''if,h  the  milk  is  not  boiled,  but  is  surrounded  by 
il  jacket  1  if  lioiling  water;  the  milk  durinirl  he  process 
»«ust  |„.  constantly  s'irred  to  prevent  the  formation 
J"  a  scum.  Or  the  milk  diet  may  he  supplemented 
''•V;*»i  adequate  allowance  of  raw  or  underdone  meat. 
O//1*  /•  Jurat*  itf  yirhttf  mill*.  I>ii»e**lioii  is  some 
'''"•s  aifhf  1  by  peptonising  the  milk  ;  or  by  mixing  it 
'?W  lime  water  or  a  little  »alt  :  or  by  aerating  it  in 
s' Mia- water  syphon.     Koumiss  .sometimes  agrees  for 

,   *ime  when   ordinary  milk    fails,   and.   if    necessary. 

4rMil«l   be     tried.      Similarly,     white     wine    whey     is 

„  *  *^L>inn;dly    digested   when  milk    is    not  ;    it    is   oflen 
Uivut  stTvirt;  rsju'viitlly   when  an  alcoholic  stimu 

*  <■  t  in  j'ndicit  tvd. 
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Treatment  with  RMOJ  juic*  and  tin 
Occasion  al  ly,  symptoms  persist  or  become 
under  this  ay, stem   of  treatment,  and  ont» 
to   conclude   thai    milk  does    not   suit  tb< 
In   such    cases  raw  meat  juice  will  often 
efficient  substitute.     The  juice  of  four  or  fi 
of  f radi  lean  meat,  ami  a  little  water  to  al 
nmy  ba  taken  in  Bin  all  quantities  at  whorl 
daily.      After  a  time,  when  the  stools  are  i 
number    and    quantity,    although  perhaps 
solid,   scraped   meat,  or  very  much  uuderd 
and    by-aiubby    a   little  charred   toast,   a  y 
or  biscuit,  and  so  forth,   may  be  gradually 
the  diet. 

Meat  and  warm    water  diet. — Not   unfi 
after   the    stools    have    become    solid    unde 
fully    regulated     pure    milk    diet,    it    is     foi 
any  attempt  to  return    to   ordinary  food,  o 
any  thing  beyond   the  most  simple  farinaceoi 
is   quickly  followed  by  a  recurrence  of  diari 
the    familiar    flatulent,    dyspepsia.       Such     c 
.sometimes   successfully  treated    by  a   eoropl 
doiiment    of   milk,   fish,  and    farinaceous  sti 
time,  and   placing  the  patient  on    what  is  k 
the  *'  Salisbury  cure/'     This  is  a  diet  consis 
of  meat  and  warm  water.      Commencing  wit 
quantities,  in  time  the  allowance  of  meat  is  $ 
raised  to  about  three  pounds  p?r  di**m,  taken 
distant    intervals  in   three  or  four  meals.      1 
must  be  of  good  quality,  free  from  fat,  coai 
and   gristle  ;  it  may  be  prepared  as  mince,  c 
form  of  steak  or  chop,  not  too  much  cooked, 
water,  amounting  in  all  to  four  pints  in   the 
four  hours,  is  drunk  before  going  to  bed  and  c 
in  the  morning,  and  also  about  two  hours  befo 
—  never  at  meals.      This  course  must  be  pen 
for  six  weeks,  when  ordinary  food   will  be  gi 
attempted  again. 

J\utrunt  rni'inuta  or  8nppo»xt«»TV'8. — lu  al 
cases    of    sprue    nutvieut     eweuwX*.   ot    ^w^ 
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should  be  steadily  administered  every  four  or  six 
Iv.ur*.  If  tolerated  they  fire  most  valuable  aids  to 
nutrition.  It  is  well,  when  using  them,  to  wash  out 
tlpivctuiii  oneo  a  day  with  cold  water. 

These  methods  of  treatment — milk  and  meat  juice, 
followed  by  a  carefully -selected  and  increasing  mixeci 
diet, combined  with  warmth  and  rest — are  the  two  most 
mccessful  methods  of  treating  sprue  ;  should  they 
M,  the  chances  of  recovery  are  poor  indeed.  Never- 
theless. I  have  seen  cases  in  which,  after  failure  of 
the  most  carefully  carried  out  milk  or  meat-juice  diets, 
■  mixed  diet  proved  successful  for  a  time.  In  such 
mixed  diets  restriction  in  the  amount  is  as  important, 
perhaps,  as  the  quality  of  the  food  consumed. 
I  H7#i-/i    to   gfud   thr  patient  to   Europe.  —  When 

\  tyrue  develops  in  the  tropics,  if  feasible  the  patient 
•hould  he  sent  to  Europe  as  soon  as  possible.  It 
*s  a  mistake,  however,  to  ship  an  invalid  with  his 
disease  active  on  him,  or  if  his  end  is  manifestly  not 
very  far  off.  Diarrhea  should  not  be  active  when 
lhe  jiatient  is  put  on  board  ship.  In  every  case  pro- 
vision,  such  as  a  cow  or  an  abundant  supply  of 
sterilised  milk,  should  l>e  made  for  carrying  on 
^fitment  during  the  voyage. 

Th*>    rlnth'nifj    nn'l    yrwwf    mnmujt  nunt.  -Sprue 

Mtients  returning  to  Euro|K)  ought  to  be  especially 

ireful  in  their  clothing,  ami  thev  ought  to  get  out 

Jb^ir  warm  clothes  lief  ore  the  ship  leaves  the  tropics. 

*f    their   return   is   during   the    winter,    they  should 

J^range    to   remain   in   the   Sou»h   of    Kurope   till    at 

^a*t   late   spring.       Next   to    an   unsuitable    dietary, 

4**rlia|is  cold  is  the  most  prejudicial  influence  to  which 

**   sprue  case  can  be  ex]K>scd.      A  sprue  patient,  ought 

*  lever  to  feel   cold;   he  ought    always  to   wear  thick 

flannels,   thick   stockings,   and,    when    up  and   about, 

thick   hoots.      In  winter  a  chamois-leather  waistcoat, 

provided     with    sleeves,    is    of    great    service.        His 

rooms  ought  to  1m*  warm.        He    ought    to  eat    very 

sparingly.       lie    ought     never    to     lw    fatigued;    ho 

ought  to  go  to  /**</  rurly  and   rise  late",  \n  iovA,  \\v* 
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nuu'hi  to  do  every tiling  in  his  power  to  avoid  it'*'1' 
t.-itin^  t lit'  bowel,  to  guard  against  chill,  ph ysiolo^i <-* !" 
depression,  and  the  necessity  for  copious  eatiE^i,'- 
During  the  summer  England  is  suitable  enough  -li> 
a  residence  ;  but  during  the  cold  winter  and  spri  J*g 
months  some  milder,  drier  and  more  sunny  clim^^ 
must  be  sought  out. 

Drugs  in  sprue. — Experience  soon  teaches  o»e 
to  distrust  medicines  in  sprue.  Occasionally  a  gent-le 
aperient  or,  if  diarrhoea  is  watery  and  excessive,  a  few 
drops  of  laudanum  are  of  service ;  but  active  druggixig 
of  all  sorts  is,  as  a  rule,  in  the  highest  degree  pre- 
judicial. If  the  mouth  is  very  painful,  cocaine  — 
five  grains  to  the  ounce — brushed  on  before  eating 
will  deaden  sensibility  and,  for  a  time  at  all 
events,  relieve  suffering.  Constipation  must  be 
carefully  avoided,  and  a  simple  enema  used  if 
necessary. 

T  think  it  right  to  state  that  two  methods  of  drug 
treatment  seem,  in  some  cases,  to  have  been  followed 
by  good  results.  One,  advocated  by  Dr.  Begg,  lately 
of  Hankow,  consists  in  the  administration  of  **" 
peated  doses  of  yellow  santonin.  He  recommends  one 
or  two  doses  of  castor  oil  to  commence  with,  a^j 
thereafter,  five  grains  of  santonin  in  a  teaspoonful  of 
olive  oil  once  or  twice  a  day  for  a  week,  diet  bein^  a* 
the  same  time  attended  to.  The  other  method  *iaS 
gained  for  an  irregular  practitioner  in  Shanghai  *ouie 
reputation  ;  it  consists  in  the  repeated  administration 
of  purgatives  alternately  with  or  before  the  exhibit^11 
of  large  quantities — two  teaspoon fuls  at  a  tim^" — 
of  some  form  of  carbonate  of  lime,  believed  to  *** 
powdered  cuttlefish  bone  or  powdered  crabs*  eyes-  * 
have  tried  the  santonin  treatment  without  benefit  *° 
patients.  I  have  also  used  cuttlefish  bone ;  in  ofie 
case  with  the  result  of  permanently  stopping  **16 
diarrhu'a  but  not  of  arresting  the  progress  of  t»e 
disease.  In  this  case,  although  diarrhoea  was  JllOSj 
effectively  checked,  7^  mas&v^  k&&  ^\*y£s&  ^ss&jsja^ 
to  pass.      Aiter  a  tew  \«sfeY*  \X^  ^assofc  $«k  ^°^ 
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wthenia,  notwithstanding  a  liberal  diet  which,  appar- 
ently, was  digested  but  not  absorbed. 

Of  late  I  have  been  in  the  habit  of  using  intra- 
muscular injections  of  very  minute  doses  of  arseniate 
of  iron.  In  some  instances  the  benefit  from  these  in- 
jections has  been  prompt  and  marked.  I  would  re- 
commend their  employment  in  every  case  of  sprue  in 
*hich  anaemia  is  pronounced. 

The  sprue  patient,  if  possible,  ought  not  to  return 
to  the  tropics.  If  compelled  by  circumstances  to  go 
hack,  he  must  exercise  the  utmost  care  with  regard  to 
hU  health,  and  avoid  exposure,  fatigue,  cold  bath, 
alcohol,  and  all  excesses  :  take  a  minimum  of,  or  avoid 
altogether,  red  meat ;  purge  gently,  and  go  on  absolute 
*oilk  diet  on  the  slightest  sign  of  relapse. 


The  subject  of  liver  disease  i 
.%::■{    complicated   one.     It  is 
:rvt  :<-tl  countries :  for  not  on 
MaL-Ie  :o  all  the  forms  found 
but    he   is  exposed,  in  additi 
predisposing  and  exciting  caui 
present,   or  only  present  in 
in  more  temperate  latitudes.     ' 
of  liver  disease,   inseparable   1 
heat„  malaria  and,  especially,  dye 
often,  have  to  be  added  injudk 
a  tendency  to  over-full  and  over 
stimulation  by  alcohol,  and  de 
exercise. 

The  young  European  who  : 
tropic*  for  the  first  time  is  surro 
luxuries  in  the  shape  of  food,  wine, 
luxuries  to  which  he  had  not  beer 
in  his  home.  At  first  the  chang 
novelty,  and  the  high  temperatu 
to  appetite,  and  the  excessive  loss 
transpiration  creates  a  powerful  tl 
therefore*  that  in  such  circus 
haxitu*  rl»-'    - 
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•jpohol,  find  the  diminished  activity  of  lung  metab- 
"',}|Di  and  excretion   incident  to  high   temperature 
hT^\  muscular  inactivity,  that  a  very  large  and  unusual 
Jjjiuunt  of  physiological  work  is  thrown  on  the  liver. 
*  ith  this  Lirge  amount  of  work  there  is  a  corre- 
sponding hypenemia.    This  may  be  considered  the  first 
**<ige  of   tropical  liver — hyperemia  from  functional 
^otii-ity ;  up  to  this  point  it  is  a  purely  physiological 
^^ndition. 

Pushed  a  step  farther  this  physiological  hyper- 
emia   passes     into     congestion     with    blood     stasis 
^nd     consequent     diminished     functional     activity. 
J^fypenemia  of  a  physiological  character  will  be  evi- 
denced by  increase  of  functional  activity,  and  there 
"Vvill   l>e  a  copious  flow   of   bile,    sometimes  causing 
*Jiarrh«ea  of  a  bilious  character,  particularly  morning 
*  liarrlni'a.       But   when   the    limits   of    physiological 
liyjieni?iiiia  are  passed,  and  congestion  of  a  pathological 
character  sets  in,  the  consequent  arrest  of  function 
will  In*  evidenced   by  pale  stools,  |>erhaps  diarrhua  of 
a  pale,  watery,  frothy,  fermenting  character — in  the 
last  case  the  diarrhoea  doubtless  depending,   in  part 
at  least,  on  fermentative  processes  set  up  in  the  con- 
tents of  an  alimentary  canal  no  longer  kept  relatively 
aseptic  by  an  adequate  supply  of  healthy  bile.     Other 
symptoms    of    this   condition    are    headache,    furred 
tongue,  scanty,  high-coloured,  loaded  urine,  a  feeling 
of  weight  or  fulness,  or  even  of  pain  in  the  region  of 
the  li\ er,  and,  probably,  enlargement  of  the  percussion 
area  and  other  physical  signs  of  enlargement  of  that 
organ.     One  step  farther  and  such  a  condition  may 
(utss  into  actual  hepatitis  attended  with  fever,  smart 
pain  in  the  liver,  tenderness  on  percussion,  and  still 
more  marked  increase  of  the  hepatic  area. 

A  functionally  very  active  hypenrmic  organ  is  prone 
to  inflammation,  even  on  slight  cause.  In  the  case  of 
the  hypera'inic  liver  a  common  cause  of  inflammation 
is  chill,  such  as  may  arise  from  a  cold  bath,  a  wetting, 
or  from  lying  uncovered  on  a  warm  uigUt  \\\  \v  c\\?t^\\\» 
of  air.  The  experienced  resident  knows  t!h\&  \"«n 
o  o 
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!!,  find  is  at  grant  pains  tO  guard  h gains1 
rurn&nca.      lir  very  likely  wear*  what  is 
a  cholera  belt  ;  he  sleeps,  even  on  the  warn 
in  tfjimirl   pyjamas,   and  with  a   thin   blank 
<i\  ►  i  bid  nlnjomen  ;  during  the  day  he  wears  \ 
under  vest  and  very  likely  serge  or  thin  twe 
doftfi  Tint    sit  down  in  damp  clothes,  an 
a  great  respect  for  a  shower  of  rain.     Beside 
there  are  other  causes  which  may  convert  the 
lemia  into  congestion  or  inflammation  ;  a  bio 
operate  in  the  same  way,  so  may  a 
or  drinking,  so  m  B,  so  < 

attack  of  ma  I  of  dysentery. 

Treatment.  - Nairn*'  sum. -i  hues  ejects  a 
these  eases  of  hepatic  congestion  by  eartablis 
smart  diarrhoBft.     fn  the  treatment  of  girth  es 
cannot  do  better  than  to  Imitate  Nature,  am 

to    supplement    her    eflbrts.       A    few    doses    < 
sulphates,  in  the  shape  of  some  kind  of  bitter 
>n   of  Oarlnbad  saita,  generally  give  prompt 
But  it  the  subject  of  such  attacks  does  not  prt 
Wtp  Mid    mend   his  ways,  fttf  likely  hk 

in  time,  will  become  chronically  hjpeTRauo  at 
treinely  liable  to  intercurrent  attacks    of 
of  a  character  more  or  less  acute,     The  subje 
this  type  of  u  1  i  ver  "  ought  to  be  n*  il  In 

habits.  They  must  not  lie  abed  too  long  ;  they 
not  take  cold  hatha  ;  they  must  not  taku  cold  d 
nor  expose  theraeefoaa  tooold  m  any  fans  :  they 
clot  h  . :  y  ;     and    tin  vf   m  u  st  esc  hew    a  t  c*  di 

every  shape.  Animal  food  they  must  partak<-  0 
sparingly \  and  tlirv  should  give  the  preferen 
fowl  and  tfeh  over  beet  aufl  mutton.  Fruit 
fin ■:•  r'-ni:I    inny  be  more  freely  partaki 

over-eating  in  every  fttrn)  must  be  avoided. 
should   be  taken  al  least  twice  a  day  ;  and, 
once  in   twenty-four  hours,  the  exercise  should 

ter  as  to  provoke  pcrspi ration.  A  g, 
•  in  horseback,  a  smart  game  of  tennis  or  rackets 
excellent   hepatic   stVmuWiis.      Oq^wkavb^, 
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sk  or  not  so  often,  particularly  when  a  sense  of 

ne&s  or  aching  in  the  right  side  seems  to  indicate 

at  all  is  not  right  with  the  liver,  a  dose  of  Carls- 

fcd  salts  or  bitter  water,  preceded  perhaps  by  a  few 

rains  of  calomel,  may  avert  more  serious  trouble. 

When  hyperemia  Incomes  chronic,  when  the 
Jfetient  is  continually  suffering  with  "liver,"  he 
*hoold  leave  the  tropics  for  a  time.  Nothing  re- 
lieves these  cases  of  chronic  congestion  so  quickly  or 
*o  effectively  as  a  visit  to  Carlsbad  and  a  thorough 
*sourae  of  the  waters  there,  and  of  the  dietetic  restric- 
tions imposed  in  the  Carlsbad  cure.  This  should  he 
followed  up  by  country  life  in  England  and  the  active 
pursuit  of  country  sports ;  the  usual  precautions  in 
the  fthape  of  warm  clothing,  avoidance  of  cold  baths, 
chills,  alcohol,  and  high  living  being  scrupulously 
observed  and  a  weekly  saline  purge  taken. 

A  serviceable  imitation  of  the  natural  Carlsbad 
*ater  may  be  made  by  dissolving  fifty-three  grains  of 
tbe  jiowdered  salt  in  a  pint  of  boiling  water.*     This 
fltoy  he  divided  into  three  equal  portions,  which  are 
to  be  sipped  as  hot  as  possible,  at  intervals  uf  twenty 
minutes,  on  an   empty  stomach,   first  thing   in   the 
horning.     While  taking  the  solution  gentle  exercise, 
**  moving  about  the  room,  should  be  indulged  in. 
breakfast  must  not  be  taken  till  an  hour  after  the 
*^st  done.     If  the  bowels  are  not  gently  acted   on, 
*n  increased  quantity  of  the  salts  should  l>e  taken. 
Ouring   the   course,  which   should   be  persevered  in 
^or  three  weeks,  the  diet  must  be  carefully  regulated  ; 
Viutter,    fat,    nuts,    fruits,    pastry,    preserves,  tinned 
foods,  cheese,  salads,  wines,  spirits,  and  beer  arc  tc 
W  avoided.     Too  much  meat  must  not  be  taken ; 
small  meat  meal  once  a  day  must  suffice.     The  quai 
tity  of  food,  too,  should  be  restricted,  and  clothin 
exercise,  and  bathing  be  carefully  attended  to.    Mu 
excellent  advice  on  the  subject  of  the  Carlsbad  tre 
ment  will  be  found  in  Surgeon-Major  Young's  bo 

•  A  good  substitute  for  Carlnbad  salts  consist*  of  tod.  tv 
fjmrU,  mod.  Mawb.  1  part,  sod.  chlorid.  1  part, 
co2 
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"The  Carlsbad  Treatment   for  Tropical  Aik 
published  by  Thicker,  Spink  k  Co.,  Calcutta 

Daring  severe  attack  s.  of  acute  congestion, 
severe  hepatitis  attended  with  fever  and  mud 
distress,  the  patient  must  be  kept  in  bed  and 
on  a  very  low  diet  of  thin  broths,  l)&rh?y  wa 
rice  water,  or  milk  and  water.      He  should  I*  ] 
freely  and  often  with  salines,     A  large  hot  pc 
two  feet  or  more  in  length  by  one  foot  in  bt 
should  be  laid  over  the  region  of  the   liver;   i 
poultice  to  be  effective  should  pass  from  the  cei 
the  back  to  well  over  the  epigastrium,     l*ry  ci 
sometimes  gives  marked  relief.      Muriate  of  am 
lias  a  certain  reputation  in  these  cases  ;  it  shoi 
prescribed  in   twenty-grain  doses  every  six  or 
hours.     I  have  often  used  it,  but  I  cannot  vou 
its  virtues  ;  it  does  no  harm. 

When  such  a  hepatitis  is  associated  with  < 
tery,  should  it  resist  these  milder  measures,  thi 
sixty  grains  of  ipecac,  often  give  marked  relief. 
dose  should  be  repeated  every  twelve  or  twent 
hours  for  two  or  three  times.  When  the  hepat 
associated  with  malarial  fever,  full  doses  of  quin 
addition  to  the  purging  and  the  other  ine 
already  mentioned,  are  indicated. 

Whether  hepatitis,  unless  associated  with 
tcry,  ever  passes  on  to  suppuration  is  a  moot 
Some  say  that  it  may  ;  others  resolutely  dem 
there  is  such  a  thing  as  " tropical  abscess"  u 
ciated  with  dysentery.  This  subject  will  be  dis 
in  the  following  chapter.  Malarial  hepatit 
already  been  considered  (p.  116). 
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CHAPTER    XXX. 

ABSCESS      OF      THE      LIVER. 

**eQnition. — A  form  of  suppuration  in  the  liver, 
°ccuiTiiig  especially  in  warm  climates,  principally  in 
I**ale  Europeans  and  in  association  with  dysentery. 

Geographical  distribution. — Abscess  of  the 
*iver,  of  the  type  known  as  tropical  abscess,  is,  for 
^he  most  part,  a  disease  of  warm  climates.  Usually 
^  sequel,  or,  it  may  be,  a  concomitant  of  dysentery,  it 
*a  rare  or  altogether  absent  in  countries  where  dysen- 
tery is  also  rare  or  absent.  Its  geographical  distri- 
bution, therefore,  is  in  the  main  regulated  by  that  of 
dysentery .  It  has  to  be  noted,  however,  that  liver 
abscess  is  not  a  sequel  or  concomitant  of  the  dysentery 
of  all  countries  and  at  all  times.  Thus  it  is  rare  as 
an  indigenous  disease  in  temperate  climates,  even  in 
those  temperate  climates  in  which  dysentery  is  at 
times  common  enough.  Again,  in  tropical  climates 
the  dysentery  and  liver  abscess  curves  do  not  every- 
where and  at  all  times  maintain  a  constant  and 
definite  relation  to  each  other ;  for,  even  in  hot 
countries,  the  dysentery  of  some  places  is  more  apt  to 
be  followed  by  liver  abscess  than  is  the  dysentery  of 
other  places ;  and,  even  as  regards  dysentery  in  the 
same  place,  some  epidemics  are  more  apt  to  be  asso- 
ciate 1  with  liver  abscess  than  are  others.  Neverthe- 
less, on  the  whole,  it  may  lx>  laid  down  as  a  fairly 
general  law  that  in  the  tropics  and  sub-tropics  the 
liver  abscess  curve  follows  in  the  main  the  dysentery 
curve ;  and  that  the  geographical  range  of  liver 
abscess  in  these  climates  is  the  same  as  that  of 
dysentery. 

In    Great   Britain    the  liver  abscesses    \we\  V\\\\ 
occur  moat  frequently  in  individuals  who  mtta\ie&Y9 
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had   contracted   the   disease   in    the  tropics.     As  ; 

disease    of  %  indigenous  origin,   notwithstanding   th=£^ 
considerable      amount      of      dysentery     in     lunat-^"- 
asylums   and   similar    large    public    institutions    K 
Great  Britain,  it  is  distinctly  rare,   though   not  ^b. 
uncommon  as  is  usually  supposed     Of  course  th   -^» 
remark  does  not  apply  to  those  suppurations  whic==^ 
are  connected  with  ordinary  pyaemia,  with  gall-stone.      t, 
hydatids,  pylephlebitis,  and  the  like ;  it  applies  onK—J' 
to  dysenteric  and,  possibly,  if  there  be  such  a  diseas-^ 
to  idiopathic  abscess.     In  northern  and  central  Europe 
it  is  much  the  same  in  this  respect  as  in  Britain. 
The  disease  is  more  frequent  in  southern  Europe— 
in  Italy,  Greece,   the   Balkan  peninsula,   and  south 
Russia ;    it   is   said   to   be  particularly    common  in 
Rou mania.       In     eastern    Asia,    even    outside    the 
tropical  belt,  it  is  far  from  rare :    thus  it  is  not  un- 
common in  Japan,  and  it  is  a  very  notable  feature 
in  the  morbidity  of  Shanghai  and  the  coast  of  south 
China.     In    Africa   it.  is   common  enough ;    indeed, 
some   of  the   best    modern   studies   of    the    disease 
have   been   made   in    Egypt    and    in    the   Algerian 
province    of    Oran.      In    the    western     hemisphere 
there  is  a  corresponding  distribution  ;    fairly  common 
in  the  tropics,  it  becomes  progressively  rarer  as  we 
proceed    north    and    south.     It    is   apparently   less 
common   in  the  West  Indies  than  in  India  and  the 
East  generally.    In  the  southern  hemisphere,  although 
the  cooler  parts  of  Australia  seem  to  enjoy  a  practical 
immunity,  the  European  in  the  Northern  Territory 
and  in  the  neighbouring  island  of  New  Caledonia  is 
subject  to  this  disease. 

etiology.—  Relation  to  dysentery.— -There  can 
be  no  question  as  to  the  existence  of  an  intimate 
relationship  between  dysentery  and  liver  abscess. 
Numerous  and  well-authenticated  statistics,  as  well 
as  everyday  experience,  attest  this.  In  3,680  dysen- 
tery autopsies  made  m  v&t\o\\&  \.to\as»1  countries,  and 
collated  by  Woodwavd,  Ti$  t^\  Vs*  <*»fc>i  ^w^&ak 
abscesses     of    the    \wt.     To    c^mAa   was*.  \&&h». 
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*- XjH'rifiic**  :  —  According  to  the  Annual   Report  of  the 
Sanitary  Commissioner  with  the  Government  of  .India 
for  1894,  out  of  465  European  soldiers  who  died  from 
dysentery  in  India  during  the  period   1888-94,  161 
(35  per  cent)  had,  in  addition  to  dysenteric  lesions, 
abscess  of  the  liver.     Conversely,  in  Egypt,  Kartulis, 
in  an  experience  of  over  500  cases  of  liver  abscess, 
elicited  a  history  of  dysentery  in  from  55  to  60  per 
cent. ;  Zancarol,  also  in  Egypt,  in  444  cases,  elicited 
a  similar  history  in  59  per  cent. ;   and  Edwards  and 
Waterman,  in  699  collated  cases,  elicited  a  like  history 
in  721  per  cent.     During  the  period  1870-95,  of  45 
cases  of  liver  abscess  treated  at  the  Seamen's  Hospital, 
Greenwich,  and  collated  by  Mr.  Johnson  Smith,  post- 
mortem evidence,  or  a  distinct  history,  of  dysentery 
was  obtained  in  38  (84*4  per  cent.). 

These  figures  are  conclusive  as  to  the  existence  of 
»n  intimate  relationship  between  dysentery  and  liver 
abscess.     There  is  good  reason,  however,  for  believing 
ttat,  while   they  represent   the   truth,  they  do   not 
represent  the  whole  truth,  and  that  the  association  is 
even  more  frequent  than  they  indicate.     As  has  l)een 
pointed  out  by  Dr.  Neil    Macleod   and    others,  the 
Occurrence  of  antecedent  dysentery  in  cases  of  liver 
abscess  is  very  often  overlooked ;    for,  without  a  post- 
mortem   examination,  it    may  be    impossible  to  pro- 
nounce definitely  on  this  point  in  every  instance.     It 
is  also  well  known  that  extensive  dysenteric  ulcera- 
tion may  be  present  and  yet  give  rise  to  no  active 
subjective  symptoms  whatever.     Moreover,  it   must 
be  borne  in  mind  that  many  patients  suffering  from 
liver  abscess  forget,  or  fail  to  mention,  the  occurrence 
of  a  previous  dysenteric  attack,  and  that  they  may 
mislead  the  physician  by  describing  such  an  attack  as 
"diarrhoea."     Further,  at  postmortem  examinations, 
dysenteric    lesions   of   a   superficial   and    apparently 
trifling  character  are  often  either  not  sought  for  or 
they  are   overlooked.      Consequently,    although   the 
evidence  of  antecedent  dysentery  may  wot  \>fc  iw\\v 
coming  in  a  proportion  of  cases  of   liver  a\>acfc«»,  ^ 
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must  not    be  concluded  from  this  that  in  these  cas^^*5 
there  has  been  no  dysentery. 

In  a  masterly  paper  Macleod,  after  a  very  carefi^-  ^ 
and  critical  analysis  of  certain  figures  bearing  on  thl-^ 
subject,  concludes  that  dysentery  is  a  factor  in  nearly 
every  case  of  tropical  liver  abscess.     In  forty  cases 
of  the  disease  observed  in  Shanghai  he  had  positive 
evidence  of  dysentery  in  all  except  one ;  and  even  in 
this  case,  as  recovery  ensued,  there  was  no  certainty 
that     dysenteric     lesions    had     not    been    present. 
Perhaps    Macleod's    conclusions   are    somewhat    too 
sweeping ;  I  confess,  however,  that  they  are,  in  the 
main,  in  harmony  with  my  own  experience.     Doubt- 
less   they   apply   to   liver   abscess  as   met   with    in 
Shanghai  and,  probably,  in  many  other  places.     It  is 
just  possible,  however,  that  what  holds  good  for  one 
place  may  not  hold   good  for   all   places,  and   that 
Bombay,  for  example,  may  differ  in  this  respect  from 
Shanghai     In  the  Sanitary  Commissioner's  Report, 
above  referred  to,  it  is  stated  that  in  2  (3  per  cent) 
instances  only,  out  of  74  cases  of  liver  abscess  occur- 
ring in  the  Bombay  Presidency  in  the  period  1888-94, 
were  there  dysenteric  associations.     It  is  difficult  to 
believe  that,  did  it  always  exist,  so  important  and 
evident  a  circumstance  as  dysentery  had  been  over- 
looked 72  times  in  74  cases.     It  is  equally  difficult  to 
believe  that  the  liver  abscess  of  Bombay  is  associated 
with  dysentery  in  only  3  per  cent,  of  cases,  whilst, 
according   to   the   same    authority,  in  the  whole  of 
India  it  is  certainly  so  associated  in  at  least  30  per 
cent,  of  the  total  cases.     Manifestly,  the  statistical 
aspect  of  this  important  question  requires  re-study  in 
the  light  of   more  careful  clinical    and   post-mortem 
observation. 

Another  important  point,  yet  to  be  definitely 
settled,  is  the  exact  relationship  in  point  of  time  of 
the  dysentery  to   the   liver   abscess.     In    the   great 

majority  of  cases  the  dysentery  antedate*  the  abscess. 

But  many  clinicians  Yvave\\^d\^\.m^»m^\MXasss«^ 
the  relationship  is  reversed  •,  *fc»fc  Vd.  <*fe«ci  >3o»,  \s«* 
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J  diseases  are  from  the  commencement  concurrent ; 
whilst  in  others,  again,  hepatitis,  presumably  of  a 
kiiifl  which  may  eventuate  in  abscess,  alternates  with 
active  dysenteric  symptoms.  It"  the  abscess  antedate 
the  dysentery,  then  the  dysentery  cannot  l)e  the 
cause  of  the  abscess.  On  these  grounds  some  pathol- 
ogists have  regarded  liver  abscess  and  dysentery  as 
W  different  expressions  of  one  morbid  condition ; 
^acting  to  some  extent  on  each  other,  but  not 
directly  related  the  one  to  the  other  as*  cause  and 
eff«t.  Here,  again,  the  latency  as  regards  symptoms 
pf  some  dysenteries  has  to  be  discounted  in  attempt- 
,B.?to  settle  the  question. 

Race  ourl  s*j:  —  Besides  this  matter  of  its  relation- 
ship to  dysentery,  there  are  several  well-ascertained 
'*cts  to  be  reckoned  with  before  we  can  arrive  at  sound 
V|*ws  on  the  subject  of  the  tetiolugy  of  liver  abscess. 

(1)  Though  common  in  Europeans  in  the  tropics, 

,ver  abscess  is  rare  among  the  natives.     Thus,  in  the 

/^ttive  army  of  India  the  proportion  of  deaths  from 

'ver   abscess    to    the    total    mortality    in    1 81»  4    was 

°*liy  0*G  per  cent.,  whereas  in  the  European  army  it 

^*~as  7*4  per  cent.     Man  for  man,  the  relative  liability 

f  kf  the  Euro}»ean  soldier  and  the  native  soldier  was  as 

^■JL>  to4S. 

i'2)  This  disproportion  is  in  spite  of  the  fact   that 

^.he    native    is    more    liable    to    dysentery    than    the 

European.     Thus,  in    1S94,  in  the    Indian  army  the 

■admission  rate  among  the  native  troops  for  dysentery 

was    43-S   j>cr   thousand,    whereas    in    the    European 

troops  it  was  only  Stf-fi ;  and  in  every  hundred  deaths 

in  the  native  army  4*7  were  from  dysentery,  against 

only  3-S  in  the  European  army.* 

(3)   EurofH'an  women  in  the  tropics,  though  quite 

*  I>r.  Net's  in  fori  1  m  inr  that  liv«-r  uIim.vi**  is  liiuiv  common 
ftlnolig  tin*  tuttiwH  of  Xigni.i  than  thrso  ti^uivs  m-i'iu  to  show  it 
f*»  Ik-  among  tlw  natives  of  India.  Anionic  the  nr-iocs,  In*  hrvm. 
tlir  mortality  in  tlywittt'iy  is  much  higher  than  among  Kuioju-ann 
*v»iilont  in  Nigeria.  < )f  thoito  nvgrooN  attacked  with  dyiiuiiti'ry 
"Who  Uvcti  long  enough,  mnuy  »uhtf<Miucntly  dwAoyHitV  V\v« 
mime***. 
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aa  subject  to  dysentery  as  European  men,  raft 
from  Hver  abscess  ;  children  hardly  ever, 

(i)  The  rarity  of  liver  abscess  in  U 
climates. 

Predisposing  conditio***, — The  foregoing  ct 
lions  seem  to  indicate  that  for  the  production 
abscess  at  least  two  things  are  necessary- 
disposing  cause,  and  an  exciting  cause,  Dys< 
certainly  not  always  and  alone  both  the  excit 
predisposing  cause.  Were  this  so,  the  native 
and  the  European  women  and  children  i 
would  suffer  as  frequently  from  liver  aWe- 
the  European  males  there.  Some  additiona 
evidently  complicates  the  problem. 

As  liver  abscess  is  developed  principally  in 

climates  and  in  European  visitors  there,  am 

more  rarely  in  the  native,  it  would  seem  that 

conditions  in  those  unaccustomed  to  them  are 

way  bound  up  with  this   predisposing  elemen 

as  liver  abscess  is  rare  in  European  women  ai 

dren,  it  would  seem  that  these  conditions  are  i 

way  specially  operative  on  European  men.      W 

grounds,  therefore,  for  concluding  that,  in  addi 

general   tropical  conditions,   it  must   be   the  j 

amount  of  exposure  to  which  men,  as  compare* 

women  and  children,  are  subjected  in  the  co 

their  business  and  amusements  ;  or  some  oth< 

dit ion,  especially  that  one  which   is  relatively 

common   in   men   than  in   women  and  childrei 

which     is      a      universally      recognised       cau 

hepatic  disturbance — over-indulgence*  in   stimu 

food     and    alcoholic    drinks — that    constitutes 

predisposing     cause.     Intemperate    habits    anc 

posure,      doubtless,      lead     to      a      special      lis 

in    men     to    a    hyperemia    and    congestion    o 

liver  tissue   by  which   its   resistive  faculty   to  \ 

logical  influences  is  impaired.     In  these  circumst* 

pathological  influences  which  in  the  healthier  c 

tion  of  the  organ — suc\\  s\s>  N*e  vvs&ww^  lc»  exist 

generally   in   natives  and  m  ^\iYo^a.w  ^wx\sxv 
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children— would  have  been  successfully  overcome, 
gain  the  upper  hand  and  lead  to  suppurative  disinte- 
gration of  the  organ.  In  support  of  this  view  we 
have  the  statement  of  Waring,  that  65  per  cent,  of 
fow  abscesses  observed  by  him  were  in  alcoholics  ; 
•nd  it  is  also  said  that  when  the  native  takes  to 
European  habits  in  the  matter  of  eating  and  drinking, 
hk  liability  to  liver  abscess  is  greatly  and  pro- 
I  portkmately  increased. 
'  I  conclude,  therefore,  that  in  the  vast  majority  of 
UNfences  the  exciting  cause  of  liver  abscess  is  dysen- 
tery; the  predisposing  cause  hyperaemic,  congestive, 
°r  degenerative  conditions  incidental  to  tropical  life, 
ttpplemented  by  such  things  as  exposure  and  un- 
Ptyriological  habits  in  eating  and  drinking. 

Supplementary  causes. — It  is  conceivable  that  in 
•  highly  predisposed  liver  exciting  causes  other  than 
^^Sentery,  such  as  a  blow  or  sudden  aggravation  of 
Y*ronic  congestion  by  chill  or  excess,  may  suffice  at 
^Ines  to   determine   suppuration.     Liver   abscess   is 
**aost  prone  to  develop  at  the  commencement  of  the 
^■Old  season.      Further,    one   can  conceive   that  in   a 
hyperaemic  liver  struggling  to  resist  dysenteric  sup- 
purative influences  some  third  condition,  such  as  the 
V>low,  chill,  or  surfeit  referred  to,  may  contribute  to 
fir  determine  the  formation  of  abscess  which,  in  their 
*l>sence,  might  have  been  averted. 

Briefly  stated,  the  causes  of  liver  abscess  are,  first, 
predisposing — hyperaemic  and  degenerative  conditions 
of  the  liver ;  second,  exciting  —dysentery,  or  dysentery 
combined  with  chill,  dietetic  excess,  or- traumatism. 

Influence  of  age  and  length  of  residence.--  -Liver 
abscess  may  occur  at  any  age  after  childhood,  but  is 
most  common  between  twenty  and  forty.  It  is  most 
prone  to  show  itself  during  the  earlier  years  of  residence 
in  the  tropics  (40  per  cent,  in  the  first  three  years), 
although  the  older  resident  is  by  no  means  exempt. 

Influence  of  malaria.  —Malaria,  by  causing  fre- 
quent attacks  of  hepatic  congestion  and  by  lowering 
the  general  vitality,    may    have  some    pve&\&\mvct% 
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in  fl  n  e  n  a$  .  but,  as  *J  nu  h~  point- 
iaily  of  a  plastic  ai 
mtture.       It  is  a  common    mistake 
malaria  causes   the  suppurative   liver  disc 
tropi  lwocancurgeogniphica.il) 

waj  Etiologically  identical. 

Orijtiuixm*     COna -f  itrti  — .  The    que 

organisms   concerned    in    liver   abs 

d    in   tli*'   s'M.lion   00   pathology. 

ByyKwiii   ThiTpfi  is  great  van-  < 
tng  of  symptoms  in  liver  abscess.     The  foJ 
common  history. 

The  patient,  after  residing  for  B0H1€  i 
tropics,  during  which  he  enjoyed  good  gen 
and  lived  freely,  was  attacked  by  dysentei 
course   he  appeared  to  recover,   ani 

ra]  weeks  or  months  elapsed  when,  afte 
or  some  such  incident,  he  began  to  feel  01 
tflfer  from  headache,  foul  tongue,  want 
irregularity  of  the  bowels,  disturbed  night 
a  [i it  u n aeeoun  lab! e  1  ang u <> r,  i  n  i  t  a  bi  1  i  I 
depression  ol  spirits.  Abjut  the  lame  Tin 
COn&doiSS  of  a  sense  of  weight  and  fu 
right  hvpi»;Ii«'inlrium.      Latrr,  hfi  beoaaM  B 

toward!  evening,  the  oueon  1 
distress  being  sometim  s  precede!  by 
ness.      At  times  he  had  sharp  stabbing  1 
right  side  in  the  region  of  the  liver,   per, 
cough  ami  possibly,   a  gnawing,  uh 
nation  or  pain  in  the  right   shoulder*     J 
observed   that  his  face  had  become  mudd 
11*  whs  uneasy  if  he  lay  on  bis  left 
quotidian  rise  of  temperature  now   I 
feature,   the   the rmo meter    every    evenitL 
1Q:T — sometimes    more,    sometimes   leas- 
ing to  neat  normal  by  morning.     11.    qc 
I h jrapi re  j * ro f u se  1  y  at  n igl  1 1>  and  e ven  d u r 
when    he  chanced  to  fall  asleep.     He  ha< 
his  sleeping  clothes  once  ov  e\e;\i  tviv 
account  of  the  drenching  we&ts. 
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On  examination  it  is  found  that  the  patient  is  some- 
what emaciated  ;  his  complexion  thick  and  muddy ;  his 
pulse  80  to  100 ;  his  tongue  furred  and  yellowish  ; 
the  palms  of  his  hands  and  soles  of  his  feet  cold  and 
clammy.      As  he   lies  on  his  back  it  is  obvious,  on 
inspection,  that  the  epigastrium  is  too  full  for  one  so 
emaciated ;  and  it  is  seen  that  the  breathing  is  shal- 
low and  mainly  thoracic.      The  right  rectus  muscle  is 
rigid.     Considerable  discomfort,  if  not  pain,  is  elicited 
by  attempts  at  palpation   and   percussion   over  the 
fight  hypochondrium.     The  liver  dulness  extends  an 
,lUjh  too  high,  and  an  inch  or  more  beyond  the  costal 
border   in   the  nipple   line ;   posteriorly,  it   rises   to 
Hbout  the  eighth  rib  in  the  line  of  the  angle  of  the 
^Oapula.     It  is  further  observed  that  the  line  of  dul- 
***ss  is  arched  along  its  upper  border  ;  and  that  it  is 
5*^t  materially  altered  by  changes  of  position,  unless 
U  be  on  standing,  when  the  lower  margin  descends 
Markedly  in  the  epigastrium.     Percussion  below  the 
**ight  costal  border,  on  deep  inspiration,  gives  rise  to 
*>iuch  uneasiness  or  even  to  acute  pain.     Very  likely 
*^ne  or  two  tender  spots  can  be  discovered  on   firm 
pressure  being  made  with  the  finger  tips  in  some  of  the 
^ower  right  intercostal  spaces,  or  below  the  right  costal 
taargin.     The  spleen  is  not  usually  enlarged.     Aus- 
cultation may  detect  pleuritic  friction  somewhere  over 
the  base  of  the  right  lung,  or  peritoneal  friction  over 
the  liver  itself.    The  urine,  free  from  albumin,  is  scanty, 
high-coloured,  and  deposits  urates  on  cooling. 

As  the  case  progresses  emaciation  increases  ;  hectic 
with  drenching  nocturnal  sweats  continues  ;  the  liver 
dulness  and  pain  may  further  increase ;  or  the  general 
enlargement  may  somewhat  subside,  and  percussion 
may  reveal  a  pronounced  local  bulging,  upwards  or 
downwards.  If  the  abscess  which  has  now  formed 
is  not  relieved  by  operation,  after  months  of  illness 
the  patient  may  die  worn  out ;  or  the  abscess,  which 
has  now  attained  enormous  dimensions,  may  burst 
into  the  right  lung  or  pleura,  or  elsewhere,  and  be  dis- 
charged, and  either  recovery,  or  death  from  continued 
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hectic    and    exhaustion    or    from    some    intemim?*^    \{ 
complication,  ensue. 

The  great  variety  in  the  urgency  of  symptoms. 

Although  the  foregoing  is  a  fairly  common  history  -in 
liver  abscess,  there  are  many  instances  in  which  t  ~&e 
initial  symptoms  are  much  more  urgent,  and  in  whi  «h 
the  disease  progresses  much  more  rapidly.  In  otrm  «r 
instances  subjective  symptoms  are  almost  entir^^ly 
absent ;  or  so  subdued  that  the  true  nature  of  the  ce»-se 
may  be  entirely  misapprehended  until  the  absc^^ss 
bursts  through  the  lung  or  bowel,  or  a  fluctuate  Tig 
tumour  appears  in  the  neighbourhood  of  the  liver ;  «>r, 
perhaps,  not  until  after  death,  when  the  unsuspected 
abscess  is  discovered  on  the  postmortem  table. 

Fever. — In  an  acute  sthenic  case  the  initial  in- 
flammatory fever  may  run  fairly  high  and  persist  for 
some  time.  Later,  when  it  may  be  assumed  that  -^0>uS 
has  formed,  the  fever  becomes  distinctly  quoticL  i*u 
and  intermittent  in  type,  the  morning  temperatia^vtf* 
being  normal,    or   only   slightly   above   normal,  ^* 

evening  rising  to  101°  or   102°,  or  a  little  over Of 

under  this.  Sometimes  evening  temperatures  of  1C3^ Wjj 
rarely  of  104°,  are  registered.  In  the  asthenic  ^^  **** 
insidious  type,  at  first  there  may  be  short  flashe^^  *"!S  J* 
feverishness   at   more  considerable   intervals,   to  ' 

followed  later  by  a  steadier  fever  of  a  hectic  typeK  -^»  *® 
in   the  suppurative  stage  of   the  sthenic  cases.  . 

either  type  there  may  be  afebrile  intervals'  of  seve^^  er* 
days'  duration  ;  and  in  either  there  may  also  occ^^^UT' 
concurrently  with  aggravations  of  the  local  conditio^^^??^ 
spells  of  continued  high  temperature.     OccasionaC      -~J> 
though  rarely,  liver  abscess  may  be  unattended  V 

fever  of  any  description  whatever. 

Rigors. — In    the   classical    descriptions    of   lr^*^ 
abscess  the  occurrence  of  violent  rigor  is  genera*~-'v 
mentioned  as  a  notable  sign  of  the  formation  of,prCJ *- 
Undoubtedly  such  a  rigor  does  at  times  signalise  tl**— 
event ;  but  it  is  by  ivo  means  constant,  and  its  abae*Jfl^^ 
is  no  guarantee  tn&i  8kce«&Wm\.  tac\Q&&.    ^sqrx-— — ^ 
ally  the  evening  rise  ol  tom$«c«taxft  S&^raa&s&Xsj      " 
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1  fcitte  of  chilliness,  sometimes  by  a  more  marked 
**&*  simaUting,  in  the  regularity  of  its  recurrences 
•°d  in  its  severity,  the  rigor  of  a  quotidian  malarial 

Sweating,   particularly   nocturnal    sweating,    and 

°f  *  rery  profuse  character,  is  an  almost  invariable 

**wnpaniment     of    liver    abscess.       The    patient's 

°wtbe8  may  be  literally  drenched  with  perspiration. 

*r«  daring  the  day — particularly,  as  already  men- 

tj°0ftl,  if  he  chance  to   fall   asleep — the  sweat  may 

■^od  in  beads  upon   the   forehead   and  around  the 

**t    This,  like  most  of  the  other  symptoms,  may 

/     °*  temporarily  absent,  or,  in  a  small  proportion  of 

'     <***,  trifling. 

The  complexion  is  generally  muddy,  cachectic, 
*°d  slightly  icteric  looking ;  marked  jaundice,  how- 
*v*r,  is  uncommon. 

Wasting  is. generally  decided  and  progressive. 

Rheumatic  like  pains   and  siveVing  <>f  th*>  ha  ml* 

***'(  J*?t,  such  as  occur  in  chronic  septic    affections, 

*r*s  sometimes- to  be  noted.     They  usually  disappear 

£*pi«ily  when   the  aWess  bursts  or  is  opened,   and 

l"*fte  drainage  is  established. 

Pain  of  some  description  is  rarely  absent.  In  a 
"*w exceptional  cases  there  is  no  pain  :  such  a  patient 
***«v  declare  that  he  does  not  know  that  he  has  a 
l»*er. 

There  are  several  types  of  pain  —local  and  sym- 
pathetic —associated  with   liver  abscess.      Complaint 
x>*  almost  invariably  made  of  a  sense  of  fulness  and 
'*f  a  sense  of  weight  in  the  region  of  the  liver,  not 
^frequently    referred   to   the   infra -capular    region. 
Ebbing,  stitch-like  pain,  increased  by  pressure,  and 
Specially    by    deep    inspiration,    coughing,    and    all 
**Oden  jarring  movements,  is  very  common,  and  prol>- 
**ly    indicates   peri-he]>atitis  from  pn>ximity  of    the 
^**scess  to  the  sur.'ace  of  the  organ.       Percussion,  or 
!**Tn   palpation,    esfiecially    if    practised   during  deep 
*  Aspiration   and    Mow   t)w   ribs  in  front,   generally 
^•«w  smart  pain  and  decided  shrinking,  l\w  T«cVa» 
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muscle  starting  up  as  if  to  protect  the  subjacent 
inflamed  parts.  Pain  on  swallowing,  at  the  moment 
the  bolus  of  food  traverses  the  lower  end  of  the 
oesophagus,  was  mentioned  to  me  by  a  medics  1  man, 
himself  the  subject  of  hepatic  abscess,  as  being  a 
marked  symptom  in  his  own  case.  Pain  on  firm 
pressure  with  the  finger  tips  in  an  intercostal  space, 
and  over  a  limited  area,  is  a  common  and  valuable 
localising  sign.  Among  the  sympathetic  pains  may 
be  mentioned  shooting  pains  radiating  over  the  cheat 
and  down  the  right  flank  and  hypochondrium. 

Pain   in  the   right   slioulder. — This   symptom  is 
present  in  about  one-sixth  of  the  cases.     It  may  be 
persistent,  or  it  may  intermit ;  it  may  radiate  to  the 
side  of  the  neck,  or  to  the  region  of  the  scapula,  or 
down  the  arm ;  or  it  may  be  limited  to  the  shoulder 
tip  and  clavicular  region.     In  some  instances  it  is  ot      ' 
a  dull,  gnawing,  aching  character ;  in  some  it  is  more 
acute  ;  and  in  some  it  may  be  represented  by  a  burning 
sensation,  as  if  the  surface  of  the  skin  had  been  flaye*^ 
by  a  blister.     This  symptom  is  a  reflex  transmitted 
from  the  hepatic  terminals  of  the  phrenic  through  th^" 
fourth   cervical    to  the  branches  of  the  cervical  anc^ 
brachial  plexuses. 

Cvnyh  of  a  dry,  hacking  character,  doubtless 
also  a  reflex  from  irritation  of  the  diaphragm,  or  from 
an  inflamed  condition  of  lung  or  pleura  over  the  seat 
of  abscess,  is  not  uncommon.  When  the  abscess 
discharges  through  the  lung,  cough  is  sometimes  very 
severe  and  may  cause  vomiting. 

Respiration  is  generally  shallow  and  proportion- 
ately rapid.  This  is  partly  symptomatic  of  the 
attendant  fever ;  oftener  it  is  owing  to  the  fact  that 
fuller  inspiration  is  attended  with  stitch.  Sometimes 
the  breathing  is  entirely  thoracic,  the  lower  part  of 
the  chest  seeming  to  be  fixed — especially  the  right 
side     and  the  diaphragm  almost  motionless. 

The  decubitus  V*  mxxsAVj  dorai  or  right  dorsal, 
the  body  being  &ouvtiNv\\»X»  X*^  to^uc&&N^  Y\sgp\.^& 
and  the  rigbt  \eg  ^W^  *\Mfia&l  ferat^.    ^V**> 
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«!i»- jiutirnt  st;m«ls,  a  stooj>  to  the  rii^ht  mav  1m*  notice- 
able Lving  ou  the  left  side  generally  causes  pain 
from  dragging  on  adhesions,  or  discomfort  from  the 
pressure  of  the  enlarged  liver  on  the  heart  and 
stomach.  Occasionally  the  decubitus  is  indifferent, 
or  e?en  on  the  left  side. 

The  digestive  organs  are  usually  disturbed  and  the 
tongue  is  coated.  Vomiting  may  occur  from  time  to 
time,  arising  either  from  pressure  on  the  stomach 
by  the  swollen  liver  or  as  an  expression  of  gastric 
catarrh ;  appetite,  as  a  rule,  is  poor ;  flatulence  may 
be  troublesome  ;  the  bowels  are  confined  or  irregular, 
or  there  may  be  diarrhoea  or  dysentery.  In  the  case 
°f  concurrent  dysentery,  it  may  be  noted  sometimes 
that  the  hepatic  and  dysenteric  symptoms  alternate  in 
^verity. 

The  area  of  hepatic  percussion  dulness  is  usually 
eXtended  upwards   and    downwards,  and   sometimes 
horizontally.     The  extension  may  be  general,  especial  ly 
***  the  earlier  stages;  later,  careful  outlining  of  the 
**pper  and  lower  boundaries  may  discover  a  limited 
^nd  dome-like  increase  in  one  direction,  most  signifi- 
cant if  upwards.     The  upper  line  of  dulness  is  not,  as 
^  rule,  horizontal,  as  in  hydrothorax  ;  almost  invari- 
ably, on  approaching  the  spine,  it  trends  downwards 
*nore  markedly    than    in    hydrothorax    or    empyema. 
^Variations  in  the  extent  of  the  dulness  may  take  place 
Irom   time  to  time,  and  sometimes  very  rapidly,  de- 
pending not  on  fluctuations  in  the  size  of  the  liver 
abscess,  but  on  the  varying  and  relative  amounts  of 
local  and  general  hepatic  congestion.     One  sometimes 
finds  even  a  narrow  hepatic  dulness  in  the  nipple  line 
with  a  great  increase  in  the  axillary  or  scapular  lines. 
In  one  case  the  lower  border  of   the    liver   may  be 
as  low  as  the  umbilicus;  in  another,  especially  in  front, 
it  may  be  well   inside  the  costal  margin.     Diagnosis 
in  the  latter  type  of  case   is  difficult,    and    depends 
rather  on  the  nature  of  the  fever  and  on  the  history 
sad  general  condition,  than  on  local  signs. 

Splenic   enlargement   may  be  present  even  vAiexv 
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there  is  no  malarial  complication.     This 
ever,  and  in  uncomplicated   cases  is  seldom  g 
have  seen  splenic  tumour  closely  .simulated  by 
in  the  left  lobe  of  the  liver, 

Varicosity  of  the  epigastric  and  hwnm 
minx — one  or  both  of  them  —  is  sometimes  d 
able. 

USdema  of  the  Jhet  and  ascites    are    rare 
earlier  stages  ;  hut  the  former  is  very  usual 
the  termination  of  long-standing  cases. 

html  aide  ma  over  one  or  more  intercostal 
or  more  extensive  and  involving  the  whole 
of  the  hepatic  area,   is  sometimes  apparent 
limited  it  is  a  useful  locating  symptom. 

Local  bulging,  if  attended  with  fluctuate 
dieates  the  presence  of  pus  neAr  the  surface  i 
pointing  of  the  abscess.  Usually  this,  when  it 
is  in  the  epigastrium  ;  but  pus  may  burrow  a 
its  way  clown  the  Hank,  or  among  the  muscles 
abdominal  wall,  and  open  perhaps  at  a  point 
from  the  abscess  cavity  in  the  liver. 

Friction,  lx>th  pleuritic  and  peritoneal,  is 
times  to  be  made  out,  and  is  not  without  its  v 
a  localising  symptom. 

Pneumonia,  generally  limited  to  the  base 
right  lung,  and  of  a  sub-acute  and  persistent  chfl 
indicates  contiguity  of  the  abscess  to  the  diap 
It  is  especially  common  in  those  cases  in  whi 
abscess  subsequently  ruptures  through  the  lung. 
form  of  chronic  pneumonia  is  a  fruitful  source  o 
in  diagnosis. 

Chronological  relation  of  the  hepatitis 
dysenteric  attack. — This  is  most  irregular  an 
certain.  In  many  cases  of  dysentery  a  cone 
hepatitis  is  manifest  almost  from  the  commenc 
of  the  attack  ;  this  hepatitis  may  not  subsid 
pass  directly  to  abscess  formation.  Or  the 
hepatitis  and  dysentery  may  both  subside  ap|>ai 
but  the  former  may  recur  weeks,  months,  01 
years  afterwards,  when,  \>e\*\\a\v*,  We  aXto&\&.  <& 
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toy  is  almost  forgotten.  Or  there  may  be  no  active 
hepatic  symptoms  with  the  dysentery,  hepatitis 
wpervening  only  long  after  all  bowel  trouble  has 
pmed  away.  In  a  few  cases  no  dysenteric  history 
an  be  elicited  ;  it  is  seldom,  however,  as  has  already 
ben  insisted  on,  that  careful  inquiry  fails  to  bring 
<*t  gome  story  of  previous  bowel  disturbance  more 
or  less  urgent.  In  a  few  instances  liver  abscess 
of  tropical  origin  does  not  declare  itself  until  the 
patient  has  been  several  years  resident  in  a  temperate 
climate  and  quite  outside  the  endemic  area. 

The  incidence  of  the  symptoms  is  equally  variable. 

Some  cases  commence   with    marked   sthenic   fever, 

much  local  pain,   great  tenderness   and  hepatic  en- 

brgement,    signs    of   suppuration,  as    rigor,   hectic, 

ttd    local    bulging,    rapidly    supervening.     Others, 

•gain,  commence  so  insidiously  that  the  patient  can 

hardly  say  when  he  first  began  to  feel  ill  ;    perhaps 

there  may  be  a  history  of  slow  deterioration  of  the 

general  health  during  a  year  or  longer  l>efore  definite 

hepatic  symptoms  show  themselves.     The  former  type 

seems  to  be  the  more  common  in  the  young  and  robust 

new-comer  to  the  tropics ;  the  latter,  in  the  more  or 

less   cachectic    and    old    resident.       Between    these 

extremes  there  is  endless  variety. 

Duration  of  the  disease. — Liver  abscess  may  run 
its  course  in  three  weeks.  Generally  it  is  an  affair 
of  several  months.  Sometimes  it  may  run  on  for 
a  year  or  even  longer;  particularly  so  if  it  burst 
through  the  lung  and  drainage  be  imperfect,  in  which 
event  the  cavity  may  keep  on  bursting  and  refilling 
at  intervals  for  almost  an  indefinite  period. 

Terminations*  —  Apart  from  operative  inter- 
ference, liver  abscess  may  terminate  in  various  ways. 
Jt  may  end  in  spontaneous  rupture  leading  to  death 
or  recovery.  Death  may  also  he  brought  alxmt  in 
other  ways — by  the  severity  of  the  local  disease  :  by 
prolonged  hectic  and  exhaustion  ;  by  concurrent 
dysentery ;  or  by  intercurrent  disease  as  pneumonia, 
pulmonary  abscess,  empyema,  peritonitia.  TtocONfSTj 
d  d  'J 
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may  also  ensue  on  the  abscess  becoming  encysted,  or, 
possibly,  absorbed. 

Rupture  of  the  abscess. — Rendu,  in  a  series  of  563 
instances  of  abscess  of  the  liver,  compiled  from  various 
sources,  gives  an  interesting  table  showing  the  direc- 
tion of  rupture  in  159  of  the  cases  which  opened 
spontaneously.  This  table  may  be  summarised  u 
follows  ; — 

Rupture  occurred  into  the  pericardium  in    1  case  0 


pleura 

31 

i» 

5-5 

lung 

59 

»» 

10o 

peritoneum 

39 

»> 

69 

colon 

6 

1 

stomach  and 

duodenum 

8 

ft 

1-4 

bile  ducts 

4 

»» 

0-7 

vena  cava 

3 

»» 

0-5 

kidney 

2 

», 

03 

lumbo-iliac 

region 

6 

»» 

1 

From  this  it  will  be  seen  that  about  28  per  cent,  of 
liver  abscesses  rupture  spontaneously,  most  generally 
into  the  lung  or  pleura. 

Rupture  into  tlie  lung. — If  rupture  takes  place 
into  the  lung  the  abscess  contents  may  be  sud- 
denly discharged,  mouthful  after  mouthful  of  pus 
mixed  with  blood  welling  up  or  being  coughed  up. 
In  a  few  instances,  in  such  circumstances,  death  has 
occurred  suddenly  from  the  flooding  of  the  lungs 
with  pus.  More  commonly  the  discharge  is  effected 
gradually,  a  few  drachms  being  brought  up  with  each 
cough ;  in  the  aggregate  this  discharge  may  amount 
perhaps  to  five  or  ten  ounces  in  the  twenty-four  hours. 
In  favourable  cases  the  daily  amount  expectorated 
gradually  diminishes  until  all  discharge  ceases  and  the 
patient  recovers.  Frequently,  however,  a  deceptive 
arrest  of  discharge  and  cessation  of  cough  are 
followed  by  a  rise  of  temperature,  which  had  become 
normal  on  the  ocewrvewce  of  rupture.  With  this 
there  may  be  a  re&\>\>eur&\\cvi  <&  \kv^  tLxs^  ^s«sa&&. 
In  a  few  days   cou^\   a.w<\   e*\fe<i\«w>.\ARs^  ts&kx*.  ^ 
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fore  and  fever  once  more  subsides.     This  process  of 
ternate  emptying  and  refilling  of  the  abscess  cavity 
My  recur  many  times  before  recovery  finally  takes 
dace.     In  some  cases  it  continues  for  months,  and 
-nay  finally  wear  out  the  patient.     Abscess  may  form 
in  the  lung;  or  a  sudden  and  fatal  haemoptysis  be 
brought   about   by    ulceration    opening    some    large 
pulmonary    vessel.     In    some,   expectoration    never 
altogether  ceases ;  if  accompanied  by  fever  this  per- 
sistency indicates  imperfect  drainage,  or,  possibly,  the 
presence  of  a  second  and  unruptured  abscess. 

C/taracters   of  the  expectorated  liver  pus.  —  The 
appearance  of  expectorated  liver  pus  is  almost  pathog- 
nomonic.    In  colour  it  is  chocolate  brown  ;  in  con- 
sistence it  is  viscid  and  jelly-like.    It  may  be  streaked 
H*ith  blood ;    sometimes   the   expectoration   may  be 
*linost  entirely  pure  blood.     Not  unfrequently  these 
^Hemorrhagic  cases  are  regarded  and  treated  as  ex- 
**tnples  of  ordinary  haemoptysis.     Presumably,  in  the 
***ajority  of  instances,  this  blood  comes  from  the  wall 
**f  an  abscess  jarred  and  torn  by  the  succussion  of  the 
**&rassing  cough.     Under  the  microscope  ex|iectorated 
*iver   pus   exhibits   the   appearance   to    be  presently 
described  (p.  156). 

Rupture  into  the  pleura  leads  to  sudden  develop- 
ment of  evidences  of  pleural  effusion,  which,  unless 
Relieved  by  drainage,  may,  in  its  turn,  give  rise  to 
*dl  the  signs  of  empyema,  and  terminate  in  death,  or 
in  rupture  through  the  lung  or  chest  wall. 

Rupture  into  tfie  stomach  is  generally  signalised 
by  vomiting  of  the  characteristic  pus  and,  at  all 
events  temporarily,  by  cessation  of  local  symptoms 
and  fever. 

Rupture  into  the  bowel  may  cause  diarrluea, 
the  pus  more  or  less  altered  appearing  in  the  stool. 
This  is  an  occurrence  that  is  frequently  overlooked. 

Rupture  into  pericardium,  into  peritoneum^  or 
irito  a  Mood-vessel  is  almost  necessarily  and  rapidly 
fatal. 

J?u/>ture  through  the  akin  is  said  to  be  t\\e  u\o< 
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favourable,    though    a    rare*    termination    «f 

abscess, 

H ortnlity.  —  Rouia  (203  case*),  m  A* 
observed  a  mortality  of  *L>  per  cent.  ;  Caatro 
cases),  in  Egypt,  a  mortality  of  7*2*5  p**r  wn 
excluding  cases  operated  onT  of  76  per  cent,  I 
Indian  army!  during  the.  ]>eriod  1891-91  (pri 
which  iibwcesH  of  the  liver,  in  the  statistical  ret 
is  not  separated  from  hepatitis),  and,  presun 
including  cases  operated  on,  the  mortality  was 
|wr  cent 

Causes  of  death. — In  Rouis's  162  fatal  case 
causes  of  death  are  stated  aa  follow*  ;  —  Btf 
of  the  local  disease,  or  through  the  associated  d 
tery,  125  ;  bursting  of  the  abscess  into  the  perit 
cavity,  12;  into  the  pleura,  11  ;  gangrene  of  al 
wall,  3  ;  peritonitis,  3  ;  pneumonia  from  effusi 
liver  pus  into  the  lung,  3  ;  rupture  of  adhesion 
pneumonia,  2  ;  rupture  into  the  pericardium,  1. 

Morbid  anatomy.     It  may  be    inferred 
the  symptoms  that  in  the  early  stages  of  suppui 
hepatitis  there  is  general  congestion  and  enlarge 
of  the  liver  ;   in  some  instances  this  condition  in: 
more  or  less  confined  to  one  lobe  or  even   part 
lobe.      Later,  as  we  know  more  especially  from  c 
vations  in  cases  that  have  died  from   the   atten 
dysenti.'ry,  one  or  more  greyish,  ill-defined,   ana 
circular    patches,    half    to    one    inch    or    thereat 
in   diameter,    in    which   the   lobular  structure  of 
gland     cannot     be    made    out,    are    formed.       1 
grey  spots  are  very   evident  on  section  of  the  O) 
A    drop  or  two  of    a    reddish,  gummy   pus    ma] 
expressed  from  the   necrotic    patches — for  such 
are.   Still  later,  the  centres  of  the  patches  liquefy, 
distinct  but  ragged  abscess  cavities  are  formed. 
abscess  thus  commenced  extends  partly  by  mole< 
breaking  down  ;  partly  by  more   massive   necrosi 
portions    of    its    wall  ;     partly    by    the    formatioi 
additional  foci  oi  soitevuw^  \\\  Y\\fc  we\^J\bourhood 
.subsequent  breaking  down  ol  \\\fe  Voters r^xvve^  ^ 
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m     He  walls  of  such  an  abscess  have  a  ragged  and  rotten 

*      ^"•araru'e.     Spherical  on  the  whole,  there  may  he 

I        "ijf  or  more  diverticula   extending   from    the    main 

I        cavity;  or  contiguous  abscesses  may  break  into  each 

I        other  and  communicate  by  a  sinus.     Occasionally  a 

I        thickened  blood-vessel  is  met  with  stretching  across 

f        the  cavity.     Though  the  pus  and  detritus  lying   on 

1         the  abscess  wall  are  viscid  and  adhesive,  there  is  no 

notable  exudation  of  lymph  either  lining  the  cavity, 

°r  in  the  still  living  liver  tissue  beyond.      There  is 

*  peripheral  zone  of  hyperemia  ;  beyond  this  zone  the 

gland  may  appear  normal  or  simply  congested 

Xumber,  size,  and  situation  of  abscesses.  -  -Liver 
*t*ces8  may  be  single  or  multiple.  Lf  multiple,  there 
toaj  he  two,  three,  or  many  abscesses.  Zancarol's 
"tatistics,  applying  to  562  cases,  give  the  proportion 
°f  single  to  multiple  abscess  cases  as  three  of  the 
former  to  two  of  the  latter. 

When  single  the  al>scess  sometimes  attains  a  great 
•toe.  Frequently  it  is  as  large  as  a  cocoanut  or  even 
larjrpr;  it  has  happened  that  the  entire  liver,  with 
the  exception  of  a  narrow  zone  of  hepatic  tissue,  has 
been  converted  into  a  huge  abscess  sac.  When 
multiple  the  individual  abscesses  are  generally  smaller, 
ranging  in  size  from  a  filbert  to  an  orange. 

As  might  Ik-  expected  from  considerations  of  the 
iidative  size  of  the  part.-:,  abscess  is  much  more 
common  in  the  right  than  in  the  left  and  smaller 
lobes.  What  might  l>e  termed  the  s«at  of  election 
is  the  upper  part  of  the  right  lobe.  lloux 
gives  the  proportions  in  *»3D  cases  as  70S")  per  cent, 
right  lobe,  3  |>er  cent,  left  lobe,  and  0  3  per  cent, 
louus  spigelii. 

A'tff'sions  to  surrounding  organs  an*  frequently, 
though  not  invariably,  formed  as  the  abscess  ap- 
proaches the  surface  of  the  liver.  In  this  way  the 
danger  of  intrajjeritoneal  extravasation  is  usually 
averted. 

Pulmonary  i»jlannnat\tm  ami  ahsoss  from  escajH* 
of  livvr pun  into  thr  /u/igs  are  sometimes  AkwmA 
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post-mortem.  Generally  the  pulmonary  abscess  com- 
municates with  the  mother  abscess  in  the  liver  ty 
a  small  opening  in  the  diaphragm. 

Liver  pus.  —  As  already  mentioned,  the  naked- 
eye  appearance  of  liver  pus  is  peculiar.     When  newly 
evacuated  it  is  usually  chocolate-coloured  and  streaked 
with,  or  mixed  with  larger  or  smaller  clots  or  streak* 
of  blood,  and  here  and  there  with  streaks  of  a  clear 
mucoid  material.      It  is  so  thick  and  viscid  that  it 
will  hardly  soak  into  the  dressings ;  but  lies  on  the 
surface  of  the  gauze  like  treacle  on  bread,  spreading 
out  between  the  skin  and  the  dressing,  and  finding  its 
way  past  the  edge  of  the  latter  rather  than  penetrat- 
ing   it.     When    quite    fresh,  here    and    there   little 
islands  of  what    may  be    described  as  laudable  pus 
may  be  made  out  in  the  brown  mass.     Sometimes  it 
contains  considerable  pieces  of  necrotic  tissue.     Occa- 
sionally, from  admixture  of  bile,  the  abscess  contents 
are  green-tinged.     Liver  purulage  has  always  a  pecu- 
liar   mawkish    odour;    it    is    rarely  offensive,   unless 
the  abscess  lie  near  the  colon,  in  which  case  it  may 
have  a  faecal  odour.      Under   the    microscope   many 
blood  corpuscles  are  discoverable,  besides  much  broken- 
clown  liver  tissue,  large  granular  pigmented  spherical 
cells,  debris,  oil   globules,  hsematoidin    crystals,  and, 
occasionally,    Charcot-Leyden   crystals,    amoebae,  leu- 
cocytes, and  the  ordinary  pyogenic  bacteria. 

Anutba  coli  and  pyogenic  organisms. — According 
to  my  experience  of  tropical  abscess  of  the  liver 
seen  in  England,  Amoeba  coli  can  be  detected  in  con- 
siderably over  half  the  cases.  This  agrees  with 
Kartulis's  experience  in  Egypt,  and  that  of  others 
elsewhere.  Rogers  concludes  from  a  careful  examina- 
tion of  scrapings  from  the  walls  of  a  large  number  of 
liver  abscesses  in  Calcutta,  that  the  amoeba  is  always 
present.  I  have  observed  in  a  good  many  instauces 
in  which  1  have  failed  to  detect  the  amceba  in  the 
aspirated  liver  pus,  ot  \v\  tUe.  \ris  which  escaped  at  the 
time  of  operation,  t\\at  t\\fc  \wrtaavte  «\s^*»!re&s^&&5&Lv&. 
#reat  profusion,  iour  or  &\'*  &*.^\^tex\^^*b^^^^ 
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W  fiou  the  drainage-tube.  I  have  seen  them  in  these 
wen  instances  in  strings  of  eight  or  ten  ;  the  string-like 
wi:iii«eiiK«nt  suggesting  that  they  had  developed  in 
|  souie  tuhe,  such  as  a  blood  or  bile  vessel.    The  anurhse 

persist  in  the  discharge   until  the  abscess  has  healed, 
it  is  justifiable  to  inter  from  the  absence  of  atmebaj  in 
the  p;i8  constituting  what  might  be  called  the  body  of 
the  abscess,  and  their  appearance  in  the  pus  coming 
niHQ  the  walls  of  the  abscess  a  few  days  later,  that  the 
habitat  of  the  parasite  is  not  so  much  the  pus  occupying 
the  general   abscess   cavity  as   that  immediately  in 
<*ntact  with  the  wall  and  the  breaking-down  tissues 
themselves.    This  is  an  inference  entirely  in  harmony 
*ith  Councilman  and   Lafleur's  demonstration,  con- 
firmed by  Marshall,  of  the  parasite  in  the  still  living 
t^ues  around  the   abscess.    In    my   experience  the 
pnsence    of    the  anueba    does  not    affect   prognosis 
unfavourably.     LaHeur  says  it  does  :    I  cannot  ngree 
vith  him,  as  I  have  many  times  seen  anuehic  liver 
ataeess  recover  completely  and  rapidly  after  operation. 
Other   protozoa    have    been    found    in   liver  pus. 
Thus,  lioth  Grimm  and   Berndt  have  found  numerous 
active    thigella-like  organisms    therein.       Some  time 
ajjo,  in  the  expectorated    pus    from  a  liver    abscess 
discharging  through  the  right  lung,  1  found  a  ciliated 
iiifusorian  resembling  linlantiditun  cn/L 

In  the  pus  of  a  large  proportion  of  liver  abscesses, 
both  microscopic  examination  and  culture  may  tail  to 
detect  the  usual  pyogenic  micro-organisms.  To  har- 
monise this  well-established  fact  with  modern  views 
on  the  cause  and  nature  of  the  suppurative  process, 
it  has  been  suggested  that,  though  in  these  sterile 
abscesses  micro-organisms  had  originally  been  present, 
they  had  subsequently  died  out.  This  view  receives 
a  measure  of  support  from  the  fact  that  in  a  propor- 
tion of  instances  there  is  no  difficulty  in  demonstrat- 
ing in  the  pus  the  ordinary  pyogenic  bacteria  and, 
sometimes,  the  Ihwh-riitm  <'<>/<  rummntu.  It  by  no 
means  follows  from  this,  however,  that  bacteria  are  a 
jjeres&arv  factor  in  the  production  of  a\\  Vwer  aWttu?£*. 
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E*>  —Tn  rare   instances   the  pus 

-.s,    instead   of   possessing    the   chocolate 
and  vise  til  ibed  aboi 

oreattl  i    is    particularly    the   case 

Gjst&d — ad  Docaakn 
walls  of  thefte  encyated  absoesm  are  ti. 

rant,     iind     KjfWll,         In     time     thHr 
become    cheesy,   and    ultimately    net  Hied 

i  event  the  cyst  shrivels  up  an 
small 

Pathology.  —  The  pathology  of  Lifer  absc 
been  a  fruitful  source  of  speculation 
Much   confusion   baa    crept    intu  the  <|i; 
attempts  to  s(  pa  rate,  serologically  and  patholog 
multiple    Iron  liver   abscess      The  form 

called  "pywndo  abscess"  or  Mdysen 
abscess,"  and  lias  been  set  down  as  being  the  pec 
sequel  of  dysentery  ;  the  Utter  has  been  called 
considered  the  "tropica]  ah  mw, 

rded  m  idiopathic  and  entirely  nsootitifeted 

I 

As  alivady  pointed  nut,  a  careful  exautinatio 

lint   botfc  forms  of  *bs< 

single  and   multiple  alike,  are,  in  the  vast  niaj< 

of  instant-en,  clearly  associated    with  dysent* 

I  trie  association,   fcfoeinaforet   will  not  h« 

aijSe&tion  and  distinction.  In  t 
respective  clinical  histories,  in  tln*ir  symptoms 
the  characters  of  their  walls  and  contents,  in 
frequent  pre&anoe  of  Amoeba  coU,  single  and  mult 
abeoeaaee  *M  practically  identical.  The  only  dii 
ence  between  them  is  a  numerical  one — also  a 
cu instance  quite  inadequate  («►  toe  1  doctrine 
ipftcific  distinction  upon, 

The  view  which  I   incline  to  hold  on   this  sub 
I ns  already  been  partly  indicated  in  the  section 
etiology,     There  are   two  factors  whum    an 
pally  concerned  in  the  production  of  liver 
{})    the    predisposing — weak«l\Y&£    of    the     i 
/acuity  of  the  liW  bj  dwrosais  c*ftugrt&o& 
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Regeneration,  and,  perhaps,  other  subtle  changes 
brought  about  by  a  combination  of  climatic,  dietetic, 
mi4  other  tropical  conditions;  (2)  the  exciting — 
*)me  micro-organism,  streptococcus,  staphylococcus, 
Rartmttm  coli  commune,  amoeba,  or  other  parasite 
which,  coming  from  the  ulcerated  dysenteric  colon, 
w  by  way  of  the  portal  circulation  (Marshall  has 
recently  demonstrated  Amwba  coli  in  a  thrombus  in 
a  brunch  of  this  vessel),  gains  access  to  the  liver  and 
proliferates  in  the  weakened  tissues.  In  at  least 
90  per  cent,  of  cases  the  pyogenic  micro-organism  is 
derived  from  dysenteric  processes  in  the  colon. 
Whether  the  resulting  abscess  be  single  or  multiple 
»  more  or  less  a  matter  of  accident.  If  the  weakened 
liver  is  efficiently  inoculated  at  one  point  only,  there 
1*  only  one  abscess  ;  if  at  many  points,  then  there  is 
multiple  abscess.  This  is  virtually,  in  a  sense,  ] Sudd's 
theory  expressed  in  modern  terms. 

An  apparently  weighty  objection  to  this  view  is 
sometimes  urged.     Why,  it  is  asked,  if  liver  abscess 
k*the  result  of  septic  absorption  from  a  dysenteric 
ulcer,  is  it  not  a  common  sequel  of  typhoid al  or  of 
tuberculous  ulceration  in  the  tropics  ?     Macleod  has 
met  this  objection  very  ingeniously  and,  I  believe,  to 
a  certain  extent,  correctly.     He  points   to  the  fact 
that  typhoidal  and  tuberculous  ulcerations  are  surface 
lesions  unattended  with  abscess  format  ion  in  the  wall 
of  the  l»owel.      In   their  case  there   is  free  escape  of 
the  products  and  germs  of  ulceration  ;   whereas    in 
dysenteric    lesions,     in    addition     to    the   superficial 
ulceration,  there  is  often  what  is  re: illy  abscess  for- 
mation with   burrowing  and  retention  of  pus  below 
the  mucous  membrane,  and  therefore  great  liability 
to  entrance  of  micro-organisms  into  the  radicles  of 
the  portal  vein.      Liver  abscess,  therefore,  according 
to  this  view,   is  a  pyjemic  process.      Often,  however, 
it   must  1m»  confessed,   the  dysentery  preceding  liver 
abscess  appears,  judging  from  the  symptoms,  to  be  of 
tho  catarrhal  rather  than  of  a  more  severe  l\\>e. 
To  what  extent  Arweba  roli  is  concerned   «» 
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occasional,  or  even  common,  cause  of  liver  abscess* 
is  as  jet  impossible  to  state.     But  if  we  watch  fc« 
movements  of  this  animal  on  the  warm  stage ;  and. 
we  reflect  that  it  lives  and  wanders  about  in  t>l 
same  very  active  way  among  the  structures  formic 
the  walls  of  the  liver  abscess,  and  even  in  what  are 
comparatively  sound  tissues,  preceding,  as  it  wei^ 
the  suppuration;  and  consider  that  it   lives  at  the 
expense  of  these  tissues,  it  is  hard  to  resist  the  con- 
clusion that  the  amoeba  operates  as  a  disintegrating 
and  irritating  agency.     Kartulia  suggests  that  it  may 
act   merely    as   a   carrier   of    pus-forming    bacteria. 
Others  maintain  that  it  is  a  harmless  epiphenonienon, 
incapable  in  any  way  of  inducing  pus-forraation. 

Calmette,  in  view  of  the  frequency  with  which  he 
and  others  have  found  liver  abscess  to  be  sterile, 
suggests  that  the  exciting  agency  is  of  a  chemical 
nature,  some  irritating  liquefying  body  derived  from 
the  decomposition  processes  going  on  on  the  surface 
of  the  dysenteric  ulcer. 

Diagnosis.— Of  all  the  grave  tropical  diseases 
none  is  so  frequently  overlooked  as  abscess  of  the 
liver.  Acute  sthenic  cases  are  readily  enough  recog- 
nised ;  not  so  the  insidious  asthenic  cases.  The 
novice  in  tropical  practice  is  some  time  in  realising 
that  grave  disease  of  so  important  an  organ  as  the 
liver  may,  for  a  long  time,  be  unattended  with  urgent 
symptoms,  whether  local  or  constitutional,  or  both. 

The  most  common  mistakes  in  diagnosis  are : 
(1)  Failure  to  recognise  the  presence  of  disease  of 
any  description,  even  when  an  enormous  abscess  may 
occupy  the  liver.  (2)  Misinterpretation  of  the  sig- 
nificance and  nature  of  a  basic  pneumonia — a  con- 
dition so  often  accompanying  suppurative  hepatitis. 
(3)  Attributing  the  fever  symptomatic  of  liver 
abscess  to  malaria.  (4)  Mistaking  other  diseases 
fur  abscess  of  the  liver  and  vice  verad — for  example, 
ijepatitis  of  a  i\on-s\i\vy>u\:»,tY\'<i  nature^  such  as  that 
a t tiind i ng  nu\\aria\  atta-eV*  •,  *\x\\nms\\Iys ^  \fe\a*&\s 
before  the  formation  ol  aW*s>*  \  «^vKyCvs,  $»*»»». 
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the  liver— softening  gummata,  which  are  often  at- 
tendee! with  fever  of  a  hectic  type  ;  pylephlebitis ; 
suppurating  hydatid ;  gall-stone  and  inflammation 
of  the  gall-bladder ;  subphrenic  abscess  ;  abscess  of 
the  abdominal  or  thoracic  wall ;  pleurisy  ;  encysted 
empyema ;  pyelitis  of  the  right  kidney ;  pernicious 
anaemia ;  leucocy  thsemia  ;  scurvy  and  similar  blood 
diseases  associated  with  enlargement  of  the  liver  ; 
ulcerative  endocarditis.  Any  of  these  may  be 
attended  with  fever  of  a  hectic  type,  increased  area 
of  hepatic  percussion  dulness,  and  pain  in  or  about 
the  liver. 

Many  times  a  correct  diagnosis  can  be  arrived  at 
only  by  repeated  and  careful  study  of  the  case  in 
aU  its  aspects.  Golden  rules  in  tropical  practice  are 
*o  think  of  hepatic  abscess  in  all  cases  of  progressive 
^tcrioration  of  health  ;  and  to  suspect  liver  abscess 
f**  all  obscure  abdominal  cases  associated  with  even- 
l**g  rise  of  temperature,  and  this  particularly  if  there  be 
Enlargement  or  pain  in  the  liver,  leucocytosis,  and  a 
**istory  of  dysentery — not  necessarily  recent  dysentery, 
-^f  doubt  exists,  there  should  be  no  hesitation  in  having 
^arly  recourse  to  the  aspirator  to  clear  up  diagnosis. 

As  bearing  on  prognosis,  apart  from  the  risk  from 
Sudden  rupture  in  some  untoward  direction,  to  over- 
look abscess  of  the  liver  is  a  much  graver  error  than 
to  mistake  some  other  disease  for  liver  abscess  ;  for 
the  chances  of  recovery  from  operation  are  pro- 
portionately prejudiced  by  every  days  delay. 

Low  pneumonia  of  the  right  base  in  a  tropical 
patient  should  always  be  regarded  with  suspicion  ;  in 
most  instances  it  means  abscess  of  the  subjacent 
liver. 

Perhaps  the  most  common  error  is  to  regard  the 
hectic  of  liver  abscess  as  attributable  to  malaria. 
The  regularity  with  which  the  daily  fever  recurs,  the 
daily  chilliness  or  even  rigor  coming  on  about  the 
same  hour,  the  profuse  sweating,  and  other  eircum- 
stances  so  compatible  with  a  diagnosis  o£  nvxWwv  v>X\ 
contribute  to  this  mistake.     So  common  \a  t\\fc  *>wvc 
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that  Osier  says  he  hardly  ever  meets  with  a  en 
liver  abscess  which  has  not  been  drenched 
quinine.     My  experience  is   th$  Mime      1  liave 

medical  men  make  this  mistake,  not   only  in 
patients,  but  in  their  own  persons.     If  carefuUj 
si  tiered,  there  are  several  circumstances  which  s 
obviate  so  serious  an  error.     (1)  No   unconipli 
ague  resists  quinine  in  full  doses,       (2)  In  ma 
if  the  liver  be  enlarged  the  spleen  is  still  mor 
the  reverse  is  the  case  in  liver  abscess.  (3)  The  nu 
parasite    cannot    he    found    in    the .  blood    in 
malarial  hepatitis.     (4)  In  liver  abscess  the  i& 
almost  invariably  an  evening  one  ;   in  malaria  it 
frequently  comes  on    earlier    in  the   day,     (5) 
tidinii  periodicity,  contrary  to  what  is  the  case 
tertian    or    quartan    periodicity,    is    by    no    n 
pathognomonic  of,  or  peculiar  to,  malaria.     (6) 
almost  invariable  history  of  antecedent  dysenter 
at  least,  of  bowel  complaint,  in  liver  abscess. 

To  mistake  other  forms  of  suppuration  for 
abscess  is  of  no  great  moment,  because  in  mai 
the  suppurative  diseases  just  enumerated  the    t 
ment    is    the  same  as  for  liver  abscess,  and  no 
result  need   be  looked   for    if  diagnosis   is  not  i 
accurate.       A  more  serious  error,  however,  is  to  « 
look  the  presence  of  leucocythsemia,  pernicious  ana 
or  scurvy,  and  to  proceed  to  aspirate  an  enlarged 
on    the    supposition    that    the    symptoms   arise 
abscess.      Fatal  intraperitoneal  hemorrhage  fron 
puncture  has   been  known  to  ensue  in  such  cir< 
stances.      If  any  doubt  exists  on  this  point,  a  m 
scopic    examination    of    the    blood    should     be    n 
before  proceeding  to  explore. 

A  point  to  note  in  exploring  is,  that  when 
instrument  enters  the  liver,  an  up-and-down  pendn 
like  movement  will  be  communicated  to  the  o 
extremity  of  the  needle  in  harmony  with  the  ri 
and  falling  of  the  organ  in  respiration.  If  the  ne 
does  not  exhibit  this  movement,  its  point  may  b 
an  nbscess  cavity,  but  i\\\s  aY>sce^\^  \\^V\\Y>0bfe\\ 
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eatatent. — Hepatitis  which  has  not  proceeded 
ess  formation  should  be  treated,  in  the  absence 
mtery,  with  free  purging  by  the  sulphates, 
1  hot  poultices,  low  diet,  and  rest  in  bed.  If 
)  much  pain,  relief  may  be  afforded  by  either 
dry  cupping  over  the  liver,  or  by  leeches 
:he  anus.  Ammonium  chloride,  in  twenty-grain 
tree  times  a  day,  is  usually  prescribed.  If 
7  be  present,  the  case  should  be  treated  with 
»of  ipecacuanha,  repeated  once  or  twice  a  day 
or  three  days  or  longer,  or  by  a  cautious 
le  purgative  sulphates,  and  by  poultices,  rest, 
diet 

u  the  occurrence  of  rigor,  or  the  development 
%  or  the  appearance  of  local  bulging,  or  the 
icy  of  the  fever  and  of  the  local  symptoms, 
unds  for  suspecting  that  abscess  has  formed, 
ledication  must  be  suspended,  a  somewhat 
1  dietary  prescribed,  and  measures  taken 
unnecessary  delay  to  locate  by  means  of  the 
-  the  position  of  the  pus. 
n  ho  proceeds  to  use  the  aspirator,  the  surgeon 
prepared  to  open  and  drain  the  abscess  if  pus 
irered  ;  once  diagnosis  is  established,  nothing 
I  by  delay.  By  proceeding  to  oj>en  the  abscess 
,he  shock  of  a  double  operation  is  avoided,  and 
$  administration  of  the  anaesthetic  is  required, 
icilitate  aspiration,  as  well  as  the  subsequent 
q  if  such  should  be  found  to  be  necessary, 
ient  ought  invariably  to  be  placed  under 
ithetic.  Unless  in  very  sj>ecial  and  excep- 
ircumstances,  it  is  a  mistake  to  attempt 
ion  without  this,  for  the  surgeon  ought  to 
with  deliberation  and  to  feel  himself  at 
o  make  as  many  punctures  as  he  may  think 
y.  A  medium-  or  full-sized  aspirator  needle 
>e  used,  as  owing  to  the  nature  of  the  pus 
tot  flow  through  a  cannula  of  small  bore, 
lere  are  localising  signs,  such  as  a  tender  spot, 
pain,  localised  bulging,  localised  ^\xfe\H\\wC\& 
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crepitus,     pleuritic     or     peritoneal     friction,    tbe 
should  be  taken  as  indicating,  with  some  probability, 
the  seat  of  the  abscess  and  the  most  promising  spot— 
for   the   exploratory   puncture.      If   none    of    these* 
localising  signs  are  present,  then,  considering  the  fact^. 
that  the  majority  of  liver  abscesses  are  situated  in  the? 
upper  and  back  part  of   the   right   lobe,  the  needle* 
should,  in  the  first  instance,  be  inserted  in  the  axillary 
line  in  the  eighth  or  ninth  interspace,  about  an  inch 
or  an  inch  and  a  half  from  the  costal  margin  and  well 
below  the  limit  of  the  pleura.    The  instrument  should 
be  carried  in  a  direction  inwards  and  slightly  upwards 
and  backwards  and,   if  found  necessary,   to  its  full 
extent.     If  pus  be  not  struck  the    needle  must  be 
slowly  withdrawn,  a  good  vacuum  being  maintained 
the  while  in  case  the  abscess  has  been  transfixed  and 
the  point  of  the  needle  lodged  in  the  sound    tissue 
beyond.     No    pus    appearing    in    the   aspirator,   the 
remainder  of  the  dull  hepatic  area  must  be  system- 
atically explored,  both  in  front  and    behind,  regard 
l>eing  had  to  the  lung  and    pleura  on  the  one  hand, 
and    to  the  gall-bladder,  large  vessels,  and  intestine 
on  the  other.     The  peculiar  colour — often  like  dirty 
brown  thick  blood — of  liver  pus  must  not  be  allowed 
to  deceive  the  operator  into  thinking  that  he  has  failed 
to  strike  the  abscess.* 

At  least  six  punctures  should  be  made  before  the 
attempt  to  find  pus  is  abandoned.  Provided  there  is 
complete  absence  of  breath  sounds,  of  vocal  fremitus 
and  resonance  over  the  lower  part  of  the  right  lung, 
and  pus  has  not  been  reached  from  lower  down,  then 
the  pleura  or  lung  may  be  disregarded  and  puncture 
made  anywhere  below  the  line  of  the  nipple  and  angle 
of  the  scapula,  or  wherever  the  physical  signs  suggest. 

The  surgeon  should  be  encouraged  to  make  early 

*  I  have  soon  the  |>eeuliar  brownish  fluid  resulting  from  the 
action  on  blood  of  the  carbolic  lotion  that  had  been  used  to 
sterilise  the.  exploring  syringe  mistaken  for  pus.  To  obviate  *o 
grave  a  mistake,  the  exploring  syringe  should  be  washed  out 
with  boiled  water  before  v»e. 
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use  of  the  aspirator  by  the  fact  that  its  employment, 

even  wheie  no  pus  is  discovered,  is  not  unfrcfjuetitly 

followed  by  rapid  improvement  in  all  tLe  symptoms ; 

many  such  cases  are  on  record.     Hepatic  phlelx>toiny9 

as  Dr.  George  Harley  designated  the  removal  from  the 

liver  of  a  few  ounces  of  Mood  by  the  aspirator  needle, 

u  a  measure  of  proved  value  in  hepatitis.      With  due 

«ref  risk  from  haemorrhage  is  small ;  it  is  very  small 

indeed   in  comparison  with  the  risk  of  allowing  an 

hepatic  abscess  to  remain  undiscovered  and  unopened. 

It  is  hardly  necessary  to  add  that  strict  aseptic 

precautions,    in    the  way  of  purifying   the  patient's 

^in,  the  surgeon's  hands,  and  all  instruments,  must 

l*  carefully  observed. 

Operation*  for  abscess  of  the  liver. — The  following 
k  the  operation  usually  practised  by  English  surgeons. 
It  is  substantially  that  described  by  Mr.  God  loo  in 
tot  Brit  M  Medical  Journal  of  January  11th,  1890, 
to  which  the  reader  is  referred  for  many  valuable 
details  and  practical  hints. 

If   pus   is    struck    below  the    costal    border,  the 
'"topirator    needle  lieing    left  in  situ  as  a  guide,   the 
nMominal    wall   is  incised  down   to  the  peritoneum. 
A  three-inch  incision  will  give  plenty  of  room,      if  firm 
aHhtsions  be  discovered,   a  sinus  forceps  is  at   once 
run  along  the  needle,  and  pushed  through  the  inter- 
vening liver  tissue  and  into  the  abscess.     The  aspirator 
cannula  is  now  removed,  and  the  blades  of  the  forceps 
are  opened  sufficiently,  as  it  is  being  withdrawn,  to 
make  a  wound  in  the  liver  big  enough  to  admit  the 
fore-finger,  which  must  now  be  inserted  and  moved 
altout  so  as  to  enlarge  the  wound  and  to  gain  some 
idea  as  to  the  size  and  direction  of  the  cavity  of  the 
abscess.     A  rubljer  drainage-tube,  aliout  as  large  as  the 
finger,  and  provided  with  a  flange,  is  cut  to  a  suitable 
length,   and  carried   by   means  of  the  forceps  to  the 
liack  of  the  abscess.     The  abscess  is  then  allowed  to 
empty    itself.      When  pus  no    longer  flows  freely,  a 
massive    antiseptic   dressing    is   applied    and    firmly 
secured  by  a  broad  binder  or  many -tailed  \>&Y\Aac£. 

B  K 
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Tff  after  division  of  the  abdominal  wall,  no  n 

adhesions  be  discovered  between  this  and  the 
the  capsule  of  the  latter  inust   l>e  securely  atl 
to  the  former  by  a  double  circle  of  stitches- 
abscess  is  then  to  be  opened,  as  above  described 
sinus  forceps.     After  stitching,  some  surgeons 
before  opening  the  abscess  tirst  to  stuff  the  \ 
in  the  abdominal  wall  with  iodoform  gauze,  a 
wait  for  a  day  or  two  for  adhesions  to  form,     t 
stuff  the  wound  with  gauze  without  previous  stit 
Should  the  abscess  be   struck    through  an 
costal  space,  and  H  the  latter  be  not  deemed 
ciently   wide   to  admit    of    manipulation   and 
drainage,   a  couple    of   inches    of    rib   had   botl 
excised.     The  diaphragm    may  then   be    stitch 
the  thoracic  wall  or,  better,  to  the  skin  as  well, 
the   abscess   may  be  opened  with  forceps.     To 
the  capsule  of  the  liver  to  the  diaphragm  is  a 
what  difficult  proceeding  ;  but  if  there  are  no  re 
adhesions  it  had  better  be  attempted,  especially 
opening  is  to   be   made  through  a  part  of  the 
covered  by  peritoneum.      If  by  any  chance  the  j 
is    opened  during   the  operation,  pneumothorax 
result,  an  unfortunate,   but  not  necessarily  a  se 
contingency.      In   this   case   the   hole    in    the    p 
must   be  carefully  stitched  in   such  a  way  tha 
pleural     cavity    is    completely    cut    off    before 
diaphragm  is  divided  and  the  abscess  opened, 
must    not    on   any   account  be  allowed  to  ente 
pleural  cavity  ;  this,  owing  to  the  aspirating  intli 
of  inspiration,  it  would  readily  do  if  the  smallest 
should  remain  patent.     The  young  surgeon  wou 
well   to   practise  these  operations  on  the  dead  1 
and    familiarise    himself    with    the    relations    of 
various  structures  they  involve. 

Some  operators  of    experience   completely   ig 

the    absence    of    peritoneal    adhesions,   and,   eve 

these   circumstances,    open    the   abscess   without 

vious  stitching  of  peritonea!  surfaces.     The  risk 

danger  of   escape  o£  pus  \\\ta  V\\^  ^c\to\\Rs\  ^w. 
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they  hold,  is  very  small  if  free  drainage  to  the  outside 
i*  secured.  Dr.  Neil  Macleod  considers  that,  in  the 
circumstances,  stitches  will  not  hold  in  the  soft  and 
inflamed  liver  tissue ;  he  also  considers  that,  in  the 
event  of  the  incision  having  to  be  made  in  the  thoracic 
*all,  removal  of  part  of  a  rib  is  unnecessary.  On 
[  account  of  the  liability  of  a  rubber  drainage-tube  to 
become  Dipped  when  the  emptying  sac  causes  a  want 
^correspondence  between  the  wound  in  the  abdom- 
Ufel  or  thoracic  wall  and  that  in  the  liver,  and,  also, 
°n  account  of  facility  of  introduction  during  the  sub- 
sequent dressings,  this  operator  uses  metal  drainage- 
fobeg  of  suitable  lengths — four  inches,  three  and  a 
quarter  inches,  two  and  a  half  inches,  and  one  and 
torefrquarter  inches — with  an  oval  lumen  of  four- 
tenths  by  three- tenths  of  an  inch.  These  tubes  he 
Produces  by  means  of  a  special  guide. 

Tfie  author  8  method. — The  following  easy,  rapid, 
*nd  efficient  method  of  operating  on  abscess  of  the 
liver  I    have   frequently  practised,  and    can    recom- 
Btend.     The  necessary  apparatus  (Fig.  50),  which  can 
be  made  by  native  workmen,  consists  of  a  large  trocar 
and  cannula  (a),  four  to  five  inches  long,  by  three- 
eighths  of  an  inch  in  diameter  ;  a  steel  stiletto  (b)  at 
least  fourteen  inches  in  length  ;  two  metal  buttons  (c,</) 
a  quarter  of  an  inch  at  their  greatest  diameter,  with 
long  (half-inch),  hollow,  roughened  necks  into  which 
the  ends  of  the  stilette  fit  loosely  ;  six  inches  of  half- 
inch  stout  drainage  tubing  (*).    While  the  ends  of  the 
drainage  tubing  are  held  and  well   stretched  by  an 
assistant,  they  are  firmly  lashed  to  the  stein  of  the 
buttons,  over  the  ends  of  the  shorter  (d)  of  which,  for 
additional  security,  the  tubing  is  also  tied  (r).     Two 
large  holes,  to  provide  for  free  drainage,  are  then  cut 
close  to  one  end   of  the  drainage-tube.     The  tube  is 
then  mounted  on  the  stilette  by  inserting  one  end  of 
the    latter   through    one    of    the    drainage  holes  and 
lodging  it  in  the  hollow  neck  of  the  distal  button  (<;), 
and  thereafter  so  stretching  the  rubber  that  the  other 
end  of  the  stilette  can  be  inserted  into  t\\e  nfcfcY  ol  \X\fc 
e  e  2 
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other  button  (d).    When  thus  stretched,  the  draina^ 
tube  should  be  capable  of  passing  easily  through 
cannula.     The   apparatus   being   thus   prepared  i 
rendered  thoroughly  aseptic  by  soaking  in  carbct__a 
lotion,  and  the  position  and   depth   of  the  ab 
having   been  carefully  ascertained  by  means  of 


kv 


Fi;».  5«>. —Apparatus  for  operation  for^abscess  of  the  liver,   (o  and  b  reduced.) 

aspirator  and  noted,  the  aspirator  is  withdrawn  and 
an  incision  about  an  inch  in  length  made  with  a 
scalpel  through  the  skin  at  the  site  of  the  puncture. 
The  trocar  and  cannula  are  then  thrust  into  the 
abscess  and  the  trocar  is  withdrawn.  After  allowing 
a  small  quantity  of  pus  to  escape,  so  as  to  relieve  any 
tension  that  may  be  present  in  the  abscess  sac,  the 
stretched    dramage  -  \uW,   ^xfotaied    end    firsts    is 

slipped  into  the  canncfab  mA  <ax\r\R&  \»  ^ba  \**k. 

of  the  abscess.     Ho\&\xvfc  *fc*  iXjnX^mA.  ^waaa^ia^ 
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f       firmly,  and  maintaining  it  carefully  in  contact  with 

the  Uok  of  the  abscess  with  one  hand,  the  cannula 

is  withdrawn    with    the   other.      Still   grasping   the 

drainage-tube  firmly,  the  button  on  the  free  end  of 

the  apparatus  is  slipped  off  the  stilette,  the  end  of    • 

*hich  in  made  to  perforate  the  drainage-tube  close  to 

the  button.     This  it  readily  does,  and  the  drainage- 

tabe  is  allowed  slowly  to  resile  towards  the  fixed  end, 

■t'll  held  in  contact  with  the  back  of  the  abscess. 

When  the  drainage-tube  has  completely  contracted, 

the  stilette  is  withdrawn.     The  drainage-tube  is  now 

tr*ns6xed  with  a  safety-pin  inserted  close  to  the  skin, 

■tod  the  superfluous  tubing  cut  off.     Pus  flows  freely 

from  the  tube,  which  now  firmly  plugs  the  wound 

10  the  abdominal  wall   and   liver,   and  bridges  the 

Peritoneal    cavity.       When    the   abscess   has   nearly 

emptied  itself  the  usual  antiseptic  dressing  is  applied. 

'n  operating   through   the  thoracic  wall,   if  deemed 

Arable,   part  of  a  rib  may  be  excised  before  the 

k^fcar  is  introduced. 

I  claim  for  this  operation  that  it  is  easily  done, 

*&'!  that  it  may  be  undertaken  by  the  merest  tyro  in 

8&rgery  and  in  the  absence  of  skilled  assistance  ;  that 

there  is  no  risk  from  bleeding;  that,  the  peritoneum 

'*ing  bridged  across  by  the  drainage- tulie  which  is 

securely  grasped  by  the  liver  tissue,  there  is  no  risk 

of  escape  of  pus  into  the  peritoneal  cavity  ;  that  in  a 

very  short  time  lymph   is  effused  around  the  tube, 

giving   additional   security   when,  after  a  time,    the 

tube  has  Income  loose ;  that,  if  deemed  necessary,  a 

larger  drainage-tube,  by  stretching  it  on  the  stilette 

in  the  same  way  as  descril>ed,  can  be  substituted  for 

the  half-inch  tube  ;  that  an  abscess  deep  in  the  liver 

can  be  as  readily  opened,  and  with  as  little  risk,  as 

one  lying  near  the  surface ;  that  the  shock  is  much 

less  than  in  the  cutting  and  tearing  operation  ;  that 

there  is  no  risk  of  pneumothorax  should  the  pleural 

cavity  be  traversed ;  and  that  the  drainage  obtained 

is  equal   to   that  secured   by  any  other   method  of 

operating.      Several    of    my    surgical    iriettfa  Wn* 
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adopted  this  method  of  operating,  and  have  expresst^  •== 
great  satisfaction  with  the  ease  with  which  it  is  pe^ja*- 
formed,  and  with  the  results. 

Other   operations.  —  Some    Continental    surgeoK~  -■ 
recommend   extensive  incision  of  the  liver,  using 
Paquelin's  knife  with  the  view  of  minimising  blcc 

ing.     Zan carol,  for  example,  advises  that  the  hepal ,i 

and  integumental  incisions  should  extend  the  whc^/e 
breadth  of  the  abscess  cavity,  which  he  mops  o*mjtf 
and  stuffs    with  iodoform   gauze.      Certain    Fren<rA 
surgeons    recommend    scraping  the   abscess  cavity  ^ 
most  practise  irrigation  with  some  antiseptic  fluid 
These  methods  do  not  find  favour  with   English  or 
Indian  surgeons. 

The  method  of  opening  the  abscess  by  caustics, 
formerly  much  in  vogue,  is  now  abandoned ;  equally 
so  another  method,  also  formerly  employed — namely, 
that  of  leaving  a  rigid  trocar  in  the  wound. 

Treatment  after  operation. — For  the  first  few  days 
after  a  liver  abscess  has  been  opened  the  discharge  is 
considerable,  and  the  dressing  may  have  to  be  changed 
frequently.  Very  soon,  however,  should  the  case  do 
well,  the  discharge  rapidly  diminishes,  and  the  dressing 
requires  renewal  only  every  other  day  or  every  three 
or  four  days.  During  the  first  week  the  drainage- 
tube,  provided  it  be  acting  efficiently,  should  not  be 
disturbed,  more  particularly  as  it  may  be  difficult 
to  replace.  Later,  it  may  be  removed  and  cleaned, 
and  when  discharge  has  practically  ceased,  cautiously 
shortened  ;  it  is  a  great  mistake,  however,  to  begin 
shortening  the  tube  before  it  is  being  pushed  out>  or 
so  long  as  there  is  any  appreciable  discharge.  If 
there  is  the  slightest  indication,  such  as  rise  of  tem- 
perature, that  pus  is  being  retained,  the  drainage  must 
be  rectified  and  the  sinus,  if  necessary,  dilated  with 
forceps  and  finger,  and  a  full-sized  drainage-tube 
introduced   as  far   as  it   will   go.     If  this  does  not 

suffice,  a   counteT-o^iVxi^  1x023   tare    to  be   made. 

Delay  in  remedying  im^stfack  ^naxa^  \a>  ^  *snmt 

error. 
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W  Should  an  abscess  on  being  opened  be  found  to  be 

f  *ptic,  or  should  it  become  so,  it  must  be  flushed 
t  out  daily,  or  twice  a  clay,  with  a  weak  non- 
*  mercurial  antiseptic,  and  a  counter-opening  made  if 
necessary. 

After  liver  abscess  has  been  opened  and  is  drain- 
lng  well,  temperature  rapidly  falls  and,  in  a  few 
<bys  or  almost  at  once,  becomes  normal.  Should 
fe?«  persist,  it  is  to  be  inferred  either  that  the 
drainage  is  inefficient,  or  that  there  are  more 
•Jesses  in  the  liver,  or  that  there  is  some  com- 
plication. If  it  be  deemed  that  there  is  another 
•kcess,  this  should  be  sought  for  with  the  aspirator, 
•^  if  found,  opened  and  drained.  I  have  seen  a 
ffcfont  recover  after  three  abscesses  had  been  so 
treated. 

Treatment    of  abscess    discharging    through    the 
'Ung.—In  the  case   of   abscess   discharging   through 
tjte  lung,  and  not  progressing  favourably,  the  ques- 
tion of  obtaining   by  surgical  means   more  efficient 
drainage  must  be  considered.     There  are  two  possi- 
bilities   which    render   interference    desirable.       (a) 
Continued    discharge    of   pus    and    blood,    with    or 
without    attendant    hectic ;    a   condition    which,    if 
it  persists,  in   all  probability  will   in  the   end    kill 
the   patient.      (b)   Not   unfrequently    prolonged  dis- 
charge through  the  lung  may  induce  nbrotic  changes 
in  that  organ,  or  may  give  rise  to  pneumonia,  or  to 
abscess  of  the  lung  with  all   its  attendant  dangers. 
In   these    circumstances  it  is  sometimes  difficult  to 
arrive  at  a  decision  as  to  whether  an  attempt  should 
be  made  to  open  and  drain  the  abscess,  or  to  leave  it 
alone.     A  large  proportion  of  the  cases  recover,  but 
at  least  an  equally  large  number  die.     Of  the  latter, 
by  timely  surgical    interference,    a    proj>ortion    may 
certainly  be  saved. 

In  all  cases  of  abscess  discharging  through  the 
lung  a  careful  register  should  be  kept  of  three  things 
— body  temperature,  daily  amount  and  character  of 
expectoration,  and,  once  a  week,  the  we\j\\\,  ol  \\\* 
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patient.  If  temperature  keeps  up,  if  the  amount  of  3 
pus  continues  the  same  or  increases,  or  if  the  patient^** 
continues  to  lose  weight,  an  attempt  should  be  madta^j 
at  all  risks  to  reach  and  drain  the  abscess  from  th^^c 
outside.  If  temperature  keeps  normal,  if  pus  graduall^^ 
or  intermittently  decreases,  and  if  the  body-weigh^^ 
be  maintained  or  increases,  operation  is  unnecessary  -, 
or,  at  all  events,  should  be  deferred. 

In  exploring  the  liver  in  such  cases,  it  must  W" 
borne  in  mind  that  most  likely  the  abscess  cavity      — * 
collapsed,  and  that  the  sides  of  the  abscess  are  1 

contact.   Such  an  abscess  is  not  likely  to  be  discoverr^^^ 
unless  the  needle  be  thrust  in  to  its  full  extent*  a^^^ 
whilst  a  good  vacuum  is  being  maintained   in  fl^We 
aspirator,   slowly  withdrawn.      If  by  good  fortv^auie 
the  abscess  has  been  traversed,  then,  when  the  ^^snd 
of  the  needle  crosses  the  cavity,  a  small  amount,  of 
pus  will  be  seen  to  flow.     Great  care  must  now*      be 
exercised  to  keep  the  needle  in  position  so  as  to  s&rve 
as  a  guide  in  opening  the  abscess.     Recovery    lias 
been  known  to  follow  the  introduction  of  a  drainage- 
tube  in  the  presumed  direction  of  such  an  abscess* 
even  although  the  abscess  cavity  was  not  entered, 
much  less  drained  by  the  tube. 

Treatment  of  abscess   rupturing   into    a  8er<m^\ 
cavity. — When  there  is  evidence  that  an  abscess  l-^" 
the  liver  has  ruptured  into  the  peritoneum,  into  tL-~^ 
pleura,  or  into  the  pericardium,  the  particular  seroiu-^% 
cavity  involved  must  be  opened  at  once  and  treatec^^" 
on     general     surgical     principles;     otherwise,    th^- 
patient   will   almost  surely   die.       In    the    circum- 
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stances  the  surgeon  will  be  justified  in  assuming  greats^-* 
risks. 

The  prognosis  in  early  operations  on  single  abscess^^ 
of  the  liver,  provided  there  is  no  dysentery  or.other^ 
complication,  is  good.  In  multiple  abscess,  or  in  single^^ 
abscess  it*  there  is  active  dysentery  or  other  serious^^" 
complication,  prognosis  Vs\raA.    la  multiple  abscess^  ^ 

if  there  are  more  titan  Vwo  w  >&tt*fc  ^o»«8saaMi^S^\s^^ 

necessarily  hopeless. 


Climate  after  Recovery. 
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The  question  of  return  to  the  trojrics  after  recovery 
hro»  liver  abscess  frequently  crops  up.  If  feasible, 
wd  if  the  patient  has  not  to  make  too  great  a  sacrifice, 
he  ought  to  remain  in  a  temperate  and  healthy  climate, 
"fere  are  many  instances,  however,  of  individuals  who 
M*e  enjoyed  permanent  good  health  in  the  tropics 
•fter  recovery  from  liver  abscess. 
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"upected.  Nausea,  occasional  vomiting,  sallowness, 
feverishness,  constipation,  anorexia,  irritability  of 
tanper,  thirst  and  languor  call  attention  to  the  child's 
sedition.  On  examination,  the  liver  is  found  to  l>e 
enormously  enlarged,  extending  perhaps  to  the  urn- 
I  hilicus  or  even  lower.  The  surface  of  the  organ  is 
'  ttnooth ;  the  edge,  at  first  rounded  and  prominent,  as 
to*  liver  begins  to  contract  becomes  sharp  and 
distinct  and  can  be  readily  grasped  between  the 
fagen,  the  swollen  organ  feeling  hard  and  resistant. 
Fever  of  a  low  type  sets  in  ;  the  sallowness  deepens 
jato  profound  jaundice ;  the  stools  are  pale,  the  urine 
*  dark ;  and  there  may  be  ascites,  with  pumness  of 
toe  feet  and  hands.  Sooner  or  later,  death  from 
cnolaemia  ensues. 

Pathological  anatomy  and  pathology.— 
Pigeon-Major  Gibbons,  who  has  given  an  elaborate 
■tod  most  careful  account  of  the  pathological  anatomy 
°( this  disease,  concludes  that  it  is  a  peculiar  form  of 
Wi»ry  cirrhosis,  the  consequence  of  the  action  on  the 
liver  cells  of  some  irritant  of  gastric  origin,  which 
feads  to  degeneration  of  the  cells  in  the  first  instance, 
*ith  subsequent  increase  of  intercellular  connective 
tissue  and,  later,  of  the  portal  sheaths.     The  forma- 
tion of  new  bile  ducts  between  the  hepatic  cells,  which 
is  a  well-marked  feature,  he  regards  as  evidence  of  a 
natural  curative  effort  having  for  its  object  a  regene- 
ration of  the  liver  cells. 

Treatment* — Hitherto,  in  this  disease,  treatment 
has  been  of  little  avail.  There  is  some  ground,  how- 
ever, for  thinking  that  early  removal  from  the 
endemic  locality,  and  a  complete  change  of  wet- 
nurse  and  food,  might  have  a  beneficial  effect. 


Under  tf  Catumitsas  and  Steph 

have     da  r     disease     endemic 

the  island  I    Hydra   in  the  On 

Archipeld^  ense7  is  analogous  to 

infantile  ML-*  Indian  cities.      Like 

latter,  it  is  w,  ,*,ry  voting  children,   i 

endemic  in  particular  districts,  tends  to  run  in 
ticular   families,    to    pursue  a  more  or  less   chr 
course,  and  is  invariably  associated  with  diseas 
an  abdominal  viscus — in  this  case  the  spleen.     The 
not  invariably  so,  it  is  usually  fatal. 

Symptoms. — Commencing    somewhat    sudd* 
and,  commonly,  during  the  first  year  of  life,  the  ear 
symptoms  to  attract  the  attention  of  the  parents 
languor  and  a  pallor  which  rapidly  acquires  a  sa 
tint.      Fever  of   an  irregular  character   sets  in  ; 
spleen  enlarges  ;  prostration  is  very  marked  ;  and 
is   said,   the   urine  exhales  a  peculiarly  disagree* 
odour.      Emaciation  becomes  progressive.      Altho 
the  digestion  is  enfeebled  and  constipation  is  nei 
always  present  at  first,  the  appetite  is  fairly  presen 
although    it    may    be    perverted    or    excessive.     r 
spleen  gradually  attains  a  great  size,  and  is  tende 
hence  the   name,   "  ponos "   (pain).      The    associa 
fever  is  of  an  irregular  character,  tending  to  becc 
remittent,  the  thermometer  rising  during  the  exa< 
nations  to  39°  or   40°   Cent.  ;  towards   the  end 
fever  assumes  hectic  characters.     Complications  in 
form  of  bronchitis,  pneumonia,    diarrhcea,  dysente 
peritonitis,  or  meningitis  may  show  themselves.     Wl 
the  disease  has  been  established  for  some  time  cede 
and  ascites  may  occur,  and  there  may  be  hasmorrhaj 
in  or  from  various  organs,  ^s^^cAa^  \\^&  ^uca&. 
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SUCTION    IV.-IXFECTIVE     GRANU- 
LOMATOUS   DISEASED. 

CHAPTER     XXXIII. 

LEPROSY    (Elephantiasis  Gnrcorun). 

Definition. — A  chronic  infective  granulomatous 
disease  produced  by  a  specific  bacterium,  and  cha- 
racterised by  lesions  of  the  skin,  nerves,  and  viscera 
eventuating  in  local  anaesthesia,  ulceration,  and  a 
great  variety  of  trophic  lesions.  After  a  long  course 
it  is  almost  invariably  fatal. 

History* — The    many    allusions    in    the   oldest 
Chinese,  Indian,  Syrian,  and  Egyptian  writings  to  a* 
chronic,    disfiguring,    and   fatal   affection    possessing 
well-marked  and  characteristic  skin  lesions,  warrant 
us   in   concluding  that   the   disease   now  known 
leprosy  was  as  common  and  familiar  in  the  East 
times  of  remotest  antiquity  as  it  is  at  the  present  day*. 

There  is  some  evidence — necessarily  of  a  negative 
character — that  leprosy  is  of  comparatively  recent 
introduction  into  Europe.  The  earlier  Greek  anc 
Latin  writers  do  not  mention  the  disease.  Hippo-  < 
crates,  who,  had  he  been  practically  acquainted  witHE"— ^th 
leprosy,  would  undoubtedly  have  described  it  accuK^^"U- 
lately  and  fully,  makes  but  brief  allusion  to  th  ^^ie 
subject.  Aristotle  is  the  first  of  the  Greek  writenv  «rs 
to  #ive  an  unequivocal  description.  We  may  infer  ^=aer, 
therefore,  that  the  introduction  of  leprosy  into  Greec^^ce 
probably  took  place  l>etween  the  time  of  Hippocrat^    ~~*es 

and  that  of  Aristotle — that  is  to  say,  between  400  B.    -5.G, 

and  345  u.c.     Most  likely  it  came  from  Egypt     ^       In 
the  time  of  Celsus — 53  b.c.  to  a.d.  7 — it  was  still  a 

rare  disease  in  Italy  \  but,  during  the  earlier  centurK — iee 
of  our  era  it  increased  \tafcxfc,  mA,  y^*^!  SsMiwri ng 
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the  wake  of  the  Roman  conquests,  it  appears  to 
^e  spread  thence  over  the  greater  part,  if  not  over 
«  whole,  of  Europe.     By  the  end  of  the  seventh 
-ntury  it  was  well  known  in  Spain,   France,  and 
-ombardy.     There  is  a  notice  of  its  occurrence  in 
ireland  in  432.     As  regards  England,  the  first  allu- 
*w*i  to  leprosy  refers  to  about  the  year  950.     The 
P°pular  idea  that  it  was  brought  to  this  country  from 
the  East  by  the  returning  Crusaders  (circa  1098)  is 
therefore  incorrect ;  though,  doubtless,  the  Crusaders, 
■fld  the   multiplicity   of  pilgrimages   so   much   the 
kahion  in   the   Middle   Ages,   and   the   destitution 
rising  from  the  many  wars  of  the  period,  had  some- 
thing to  do  with  its  rapid  diffusion  and  great  increase 
•tout  this  time. 

80  common  was  leprosy  during  the  Middle  Ages 
that  the    rulers  and  clergy  of  nearly  all    European 
States,  becoming  alarmed  at  its  rapid  extension  and 
terrible  ravages,  took  measures,  by  instituting  leper 
*ty]ums  and  enacting  stringent  laws  for  the  segrega- 
tion and  isolation  of  lepers,  to  restrict  the  spread  of 
*hat  was  speedily  becoming  almost  a  general  calamity. 
These  measures,  based  on  what  we  now  know  to  be  a 
correct  appreciation  of  the  infectious  nature  of   the 
disease,  were  ultimately  crowned,  in  the  case  of  most 
European    countries,  with    almost   complete  success. 
Reaching   its  acme  during   the  fourteenth    century, 
leprosy  then  began  to  decline,   although    as   regards 
Great  Britain  it  did  not  finally  disappear  as  an  indig- 
enous disease  until  the  end  of  the  eighteenth  century. 
It  died  out  first  in  England,  later  in  Scotland — the 
last  British  lej>er  dying  in  Shetland  in  1798.   In  Italy, 
France,  Spain,  Germany,  and  Russia  the  repressive 
measures  were  almost  equally  successful,  although  in 
these  countries,  in  Greece,  and  in  the  Greek  islands 
leprosy  of  indigenous  origin  is  still  occasionally  to  be 
seen.     The  only  country  in  Northern  Europe  in  which 
at  the  present  day  it  may  be  said   to  linger  to  any 
extent  is  Norway,  where,  in  places,   it  is  still  by  no 
means  uncommon  (in  1890  there  werfc  Y,\QQ  Vwtttwn 
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lepers) ;  but  even  here,  under  a  system  of  segregate 
and  comparative  isolation — more  humane  perhaps 
its  application  than  that  practised  by  our  ancestor 
although  identical  with  it  in  principle — the  disease 
rapidly  dying  out. 

Apart  from  Egypt,  we  know  nothing  of  the  eat 
history  of  leprosy  in  Africa.  We  are  equally  igu 
rant  as  regards  aboriginal  America.  The  historian 
of  the  Spanish  conquest  do  not  allude  to  it  as  a  natii 
disease ;  we  appear,  therefore,  to  be  justified  fh» 
this  circumstance  in  concluding  that  the  introductioi 
of  leprosy  into  the  New  World  was  prolwtbly  effect* 
through  the  negroes  in  the  days  of  the  slave  trade. 

Rise  of  modern  knowledge  of  Upro&y. — The  mon 
important  landmarks  in  our  modern  knowledge 
of  leprosy  are,  first,  the  publication  in  1848  0 
Danielssen  and  Boeck's  Traite  de  la  Spedalskhed, « 
which,  for  the  first  time,  the  clinical  features  of  th 
disease  were  carefully  and  critically  described  ;  second 
the  descriptions  of  the  macroscopic  and  microscopi 
lesions — the  leproma,  the  nerve  lesions,  and  the  lepr 
cell — by  Virchow,  Vandyke  Carter,  and  many  other* 
and  last,  the  discovery  in  1874  by  Armauer  Hanse 
of  the  specific  cause  of  leprosy — the  Bacillus  kpra- 
a  discovery  which  brings  this  disease  into  lii 
with  tuberculosis,  and  has  given  a  much-needed  pr 
cision  to  our  ideas  on  the  important  subjects 
heredity  and  contagion,  and  on  other  practical  poin 
bearing  on  the  question  of  the  leper  as  a  source 
public  danger  and  on  his  treatment  and  managenier 

Geographical  distribution. — Whatever  nu 
have  been  the  case  formerly,  at  the  present  day,  wi 
unimportant  exceptions,  leprosy  is  a  disease  mc 
particularly  of  tropical  and  sub-tropical  countri 
So  generally  is  it  diffused  in  these  that  it  would 
more  easy  to  specify  the  tropical  countries  in  whi 
leprosy  lias  not,  than  to  enumerate  those  in  which 
has,  been  ascertained  to  exist.  Moreover,  it 
probable  that  in  many  of  the  countries  not  2 
positively    known   to  WxVxrox   \X\^  &\&s»s«,    it   d< 
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for  experience  shows  that  the  endemic 
leprosy  -ur   knowledge  of  the 

twtires  of   the    uncivilised    regions  of  the   earth    be- 

inrate,      It  may  be  safelv   concluded, 

it  with    the   exception   of   a   few  lnng- 

nosy  is  an  element,   and  often  an 

bI   element,    in   the    pathology   of   nearly  al) 

I  t-ies. 

tropical  OOtmtry  Of  :itlv   magnitude  &bOtlt 
*bb  \n  rtyihing  like  accurate   leprosy  statis- 

tic* in  India  ;  and  even  in  this  instance  the  figures, 
farmany  reasons — principally  errors  in  diagnosis  and 
-are  untrustworthy;  According  to  the 
ewtsus  of  1891,  after  making  allowance  for  error,  it 
ated  that  in  British  India  there  were  105,000 
H»pr*  in  a  population  of  2 1 0,000,000— a  rai 
in  10*000.     I'  g  China,  of  all 

!j  the  one  In  which  there  is  the  largest  number 
to  go  by ;  but,  jtti 
fowowlwt  is  seen  in  the  eOftftt  tOWiifl  and  treaty  ports, 
of  1  e pe rs  is  sens  i b  1 ,  ,  | >r  ftba hi y ,  than 

l;u      In  Japan,  in  the  Philippines,  in  Cochin 
in  the  Mai  ay  peni nsul ft,  in  the  islands  o f  th e 
E**tem  Archipelago    and   of   the    South    Pacific,    in 
abia,  and  Africa,  the  dueaae  hi  common 
one  may  be  said  of  the  West  Indies 
lie  tropical  regions  of 

regard*   more  temperate  countries,  we  know 
-re  is  a  considerable  number  of  lepers  at  the 
ft  few   in   Australia   (principally   Chinese    but 
amo  *  fevi    Europeans),    a    few   in    San     Fran 

I  u    *  'ruiad;i    and    in    the    Unto  i    States 

*J^re  an1  olio  :i  few  lepers  of  European  blood,  but 

b   quite   insignificant.      In    Ne*    Xr;i 

vher*  lepr  at  one  time  common  among 

lied  out,     There  are  a  good  many 

Iceland.     It  i*  also  d  as  e\. 

Lite    Aleutian   peninsula  and 
hkatka.    In  < treat  Britain  and  other  European 

fhnly  m   the   O&jAi  pit* 

r  f 


4  Si 


Leprosy. 


not  (infrequently  exhibited  at  medical  societies  ; 
with  rare  exceptions,  these  cases  are  not  of  indige? 
origin,  most  of  them  having  contracted  the  dfr 
abroad. 

Though  thus  extensively  diffused,  leprosy  is  b 
means  equally  prevalent  throughout  the   wide 
indicated.     Thus  in  China  it  is  comparatively  ra 
the  northern   provinces,  excessively  common  in 
southern.     In  India  a  similar  caprice  of  tjistritoi 
is  noted  ;  in  Burdwan,  for  example,  the  proportk 
lepers  in  10,000  of  tlje  population  is  as  high  asl 
whereas  in  several  other  districts  it  is  as  low  as 
or  even  lower.     This  caprice  of  distribution  does 
seem  to  depend  directly  on  climate,  geological  fo 
turn,  or  suchlike  physical  conditions  ;  leprosy  is  h 
in  mountainous  districts,  on  the  plains,  on  the  coas 
the  interior,  in   all   varieties  of  climate,  and   01 
kinds  of  geological  strata.     Social  conditions,  it  w 
seem,  have  most  to  do  in  determining  distribution 
endemic  prevalence  appearing  to  be  bound  up  ins 
way  with  uncleanly  habits,  squalor,  dirt,  and  pov 
—  not,  be  it  noted,  directly  caused  by  these  thi 
but  associated  with  them. 

Rro'nt  introduction. — An  interesting  and,  f 
the  {etiological  standpoint,  an  important  circumsts 
about  the  geographical  distribution  of  leprosy  is 
appearance  and  rapid  spread  in  recent  times  in  cerl 
islands  whose  inhabitants,  there  is  good  reason 
believe,  had  previously  been  exempt.  This  mod 
introduction  of  leprosy  into  virgin  soil,  so  to  sp< 
has  taken  place  in  the  Sandwich  Islands  and  £ 
Caledonia,  and  elsewhere. 

Sandwich  Islands. — In  the  case  of  the  Saudw 
Islands  leprosy  was  noted  among  the  aborigines 
the  iirst  time  in  1859.  After  the  most  painstak 
investigation  Dr.  Hildebrand  failed  to  trace  it  fart 
back  than  1848.  Soon  after  its  presence  was  rec 
nised  the  disease  spread  so  rapidly  that  by  the  y« 
J  86/)  there  were  230  known  lepers  in  a  populat: 
of   67,000.       By   189\  t\\e   xvaXlwe  ^o^Yo^v^  Sx 
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Tariom  causes,  had  diminished  to  44,232  ;  of  these 

V>00  were  lepers — about  1  in  30. 

Sac  CaMonia. — In  New  Caledonia  leprosy  was 

unknown  until  1865.      It  is  supposed  to  have  been 

Produced  about  that  time  by  a  Chinaman  ;  the  man 

**«  well  known.     Its  rapid  diffusion  throughout  the 

**bn<i  can  be,  and  has  been,  traced  step  by  step,     hi 

^8  the  lepers  numbered  4,000. 

/#/<?  of  Pines. — Similarly,   in  the  Isle    of  Pines 

fepmsy  was  introduced  in  1878,  and  has  since  spread. 

*n  the  Loyalty  Islands  the  first  case  was  seen  in  1882  ; 

,n  the  island  of  Mare  alone  in  1888  there  were  70 

Vts. 

Symptoms. — Although,  as  will  afterwards  be 
^plained,  the  Bacillus  lejyrw  is  the  cause  of  all 
ePrt»y,  the  clinical  manifestations  of  its  presence 
**^  far  from  being  identical  in  every  case;  indeed, 

**y  are  almost  as  varied  as  are  those  of  syphilis  or 
y  tubercle.  Our  early  conceptions  of  the  disease, 
^rived  for  the  most  part  from  the  Bible  or  poetical 
^tsrature,  in  which  the  leper  is  symbolical  of  all  that 
**  loathsome  and  hopeless,  are  apt  to  mislead.  As  a 
Matter  of  fact,  in  its  earlier  stages  leprosy  is  far  from 
being  always,  or  even  generally,  a  striking  disease. 
Often  for  years  the  only  visible  evidence  of  its 
existence  may  l>e  two  or  three  small  blotches,  or 
perhaps  one  or  two  patches  of  pale  or  pigmented  skin 
on  trunk  or  limbs — very  likely  concealed  by  the 
clothes  and  perhaps  disregarded  by  the  patient  him- 
self— the  true  significance  and  nature  of  which  can  be 
appreciated  only  by  the  expert.  It  is  generally  not 
until  the  later  stages  that  we  sec  the  disfiguring  and 
extensive  lesions  on  which  the  popular  conception  is 
founded.  As  a  rule,  leprosy  is  a  disease  of  very  slow 
development.  Sometimes,  it  is  true,  it  is  suddenly 
and  frankly  declared  from  the  outset,  and  progresses 
rapidly  ;  but  in  the  vast  majority  of  eases  the  early 
lesions  are  trifling  and  are  apt  to  be  misinterpreted 
and  overlooked,  and  years  elapse  liefore  serious 
mutilation  or  deformity  is  produced.    TEW  *V\ttteevk 
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must  bear  this  important  practical  fact  in  mind  .5 
the  study  and  diagnosis  of  all  equivocal  akin  learn* 
in  persons  residing  in,  or  coming  from,  the  endac* 
ha unts  of  leprosy. 

To  facilitate  description,   it  seems  advisable    t 
divide  the  evolution  of  leprosy  into  stages,  preminng 
however,   that  the    division    proposed    is    in  great 
measure  an  artificial  one.     What  are  here  designate? 
stages  are  not,  all  of  them,  clinically  and  in  erery 
instance,  abruptly  separated  or  even  present ;  for  tfait 
most  part  they  merge  imperceptibly  into  each  other 
and,  in  not  a  few  instances,  some  of  them  cannot  bi 
recognised 

1.  Primary  infection. 

2.  Period  of  incubation. 

3.  Prodromata. 

4.  Primary  exanthem  or  macular  stage. 

5.  Period  of  specific  deposit 

6.  Sequelae  —  ulceration,  paresis,  trophic  taskx* 

7.  Terminations. 

1.  The  primary  infection. — Seeing  that  leproij 
is  caused  by  a  specific  germ,  there  must  have  bees* 
time  in  the  history  of  every  leper  when  the  infectflf  , 
germ  entered  the  body.     In  the  case  of  many  specific  ■ 
diseases,  such  as  syphilis,   the  site  of  the  primary  > 
infection  is  indicated  by  a  well-marked  local  leta  ! 
and  the  time  of  infection  can  usually  be  ascertained 
So  far  as  present  knowledge  goes,  this  much  cuutft 
be  affirmed  of  leprosy;  in  this  disease  we  know  el 
nothing  that  indicates  precisely  either  the  seat  or,  with 
rare  exceptions,  the  time  of  primary  infection.    I* 
this  respect  leprosy  resembles  tuberculosis.     We  art 
equally  ignorant  as  to  the  condition  of  the  infecting 
germ,  whether  it  enters  as  spore  or  as  bacillus  the 
organ  or  organs  th rough  which  it  gains  access ;  and, 
jiJso,  as  to  tho  medium  in  or  by  which  it  is  conveyed. 
We  cannot  say  whether  it  enters  in  food,  in  water,  is 
air ;  whether  it  passes  in  through  the  unbroken  epi- 
thelium, or  wbe^uer  W.  Wmofc\]h»tayic>T\«raie  accidental 
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hrmch  of  surface,  orf  perhaps,   introduced  by  some 
cct  i  i 

ker   found    Bacillm    foprm  in   the 

1  128  out  of  153  lepers   examined,     He 

that  the  initial   lesion  of  the   disease  is  a 

fie  ulceration   of  the  cartilaginous  septum  of  the 

■;  iIji>  lesion  persist!  and  is  an  active  source  for 

t    infection.     Of  the    presence   of   this 

piftt&Xtfl,  be  maintains,  is  often  an  early 

liouirh   we  are  in  absolute  ignorance  as   to   the 

process  of  i»f'  rosy  lie  quite  sure  that  in 

an  act    of  infection,  and   that  the  in- 

mes  from  another  leper.     Lepr 

D   Bbowa  to  arise  in  a  country  fifa  notft 

are  many  f-icts  and  arguments  to  support  tins 

their  discussion  is  deferred  until  the  iin- 

CftJ  subjects  i»f  heredity,  contagion,  and 

tions  connected  therewith,  come  to 

fti&Ofteil — This  is  generally, 

^MfiUy   always,     long,    and     has    to    be    reckoned 

-    years — two  or  three  at  least     There  are 

*«»  on   record   in   which   the    period    of    incubation 

most  have  been  longer  even  than   this.     Daniclssen 

win  La  which  the    |ieriod    was    ten   years. 

mother   in  which  fourteen  years  or 

1  which  twenty-seven  years, 

tween  the  time  at  which  infection  was  pre- 

nrrwl  and  the   first  manifestations 

»n    the    other    hand,  cases  are    on 

1 1  the  incubation  period  was  &et  down 

months  or  even  at  a  fen  weeks. 

>mata. — Fever  of  greater  or  less  intensity, 

irring  more  or  less  frequently  is,  almost  in* 

riablw  a  feature  of  the  prodromal  stage  <>t'  leprosy. 

'rile  attacks  may  recur  off  :\w\  on  during  ODQ  or 

►  tears,     It  is  well  tobeai  in  mind  that  in  fiopieal 

Bines  such    attacks  aw  apt   to   Ik*  looked  0 

trial.     Another  reiy  oominon  predion  u\\  v 
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is  an  unaccountable  feeling  of  weakness,  accompanied^^, 
usually  by  a  sensation  of  heaviness  and  a  tendency,  it**^ 
may  be  irresistible,  to  fall  asleep  at  unusual  times.  .^^ 
Dyspeptic  troubles,  associated  with  diarrhoea  in  som^^-^ 
cases,  with  constipation  in  others,  and  usually  attrir*-^,, 
buted  to  "  liver,"  are  also  common.  Epistaxis  an-^-^> 
dryness  of  the  nostrils,  corresponding  to  the  epistax  ^t^ 
in  the  prodromal  stage  of  typhoid,  tuberculosis,  air^-^ 
such  as  is  sometimes  met  with  in  early  syphilis,  a  ^^ 

noted    by   Leloir.     Headache  ;   vertigo  ;    perversio  ^ ^ 

of    sensation — such    as    localised     pruritus,    hyp*.^LJe 
sesthesia,     "  pins    and    needles,"     neuralgic    paina 
intermittent   for   the    most   part,  and   perhaps   v« 
severe    and   especially   common    in    the    limbs 
face  ;  general  aching,   rheumatic-like  pains   in  lo*-^/ 
back,  and  elsewhere  ;  all  or  any  of  these  for  mor>^ 
may  herald  the  explosion  of  unequivocal  leprosy.  T^JW 
point    to    a    direct   and    early    implication    of       the 
nervous  system   by    the  lepra  bacillus,    or   to   toxin 
poisoning  by  its  products. 

Another   curious   feature   in   early    leprosy,    also 
noted  by  Leloir,  is  the  liability  in  many  instances  to 
excessive  sweating,  which  comes  on  without  apparent, 
or  on    very    slight,   provocation.     I  had  once  under 
observation   an    Englishman   who   subsequently  de- 
veloped  leprosy,  in  whom    this    prodromal  symptom 
was  particularly  pronounced,  so  pronounced  that  tw 
had  remarked  it  himself.     This  gentleman  for  mar»y 
years  kept  a  diary  in  which,  among  other  things,    1* 
recorded  very  carefully  matters  relating  to  his  healtl? 
so  that  it  was  easy  to  trace  from  this  diary  the  gradi* 
evolution  of  his  leprosy.     The  first  unequivocal  mai? 
festatinn  of  the  disease,   an  extensive   erythemato> 
patch  on    the  ulnar   side  of  the  left  arm  and  har 
which    afterwards    became    anaesthetic,    and    two 
three  pigmented   spots  on   the  cheek,   back,  and 
was  noted  on   March   'Jrcl,    1894.      Five  years  be 
this  there  is  an  entry  in  his  diary,  under  date  June 
1889,  of  the  first  of    a   long  series  of  -severe  I 
transient    ie!W\\fc    atoadK^    %.\A    \rcoqgp 
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deterioration  of  health   and  vigour.     Under  date  of 

June  9th,  1892,  is  the  first  mention  of  the   profuse 

Perspiration  which,  occurring  without  obvious  cause, 

continued   to    be   a  prominent  feature  until   several 

Months  after    the  appearance   of    the   skin    lesions 

referred    to.      In    the    diary   such    entries    as   the 

^Bowing    frequently    occur  :     "  Nov.    20th,     1892. 

~""*foel  poorly  and  sweating  inordinately ;  wondering 

*W  is  coming  over  me.     I  am  very  ill."     "  Dec.  5th 

j°  19th,    1892.— Ill  in  bed.      1  had  furious  sweats 

.  tt**ng  this  time,  and  had  dreadful  pains  in  the  back, 

^erpart."    And  again  :  "Dec.  21st,  22nd.— Feeling 

^*^  ill :  awful  sweats  ;  weak  ;  done  up."     As  pointed 

^^  by  Leloir,  this  hyperidrosis  may  l>e  general  or  it 

r^y  be   confined  to  particular   parts,  generally  the 

****nk,  the  limbs  being  unaffected  or  even  Wing  the 

.-  ^  v)ject  of  anidrosis.     A  still  more  limited  anidrosis 

sometimes   noted ;  it  usually   happens  that   those 

^*^n-8weating    spots    become   anaesthetic    at    a   later 

**^riod  of  the  disease. 

Just  as  in  syphilis,  in  a  very  small  proportion  of 
^%ses  of  leprosy  there  is  a  complete  absence  of  con- 
stitutional symptoms  prior  to  the  appearance  of  the 
**j>ecific  skin  eruption. 

4.  The  primary  exanthem.  —  After  a  longer  or 
shorter  period  of  indifferent  health,  and  some- 
times preluded  by  an  outburst  more  severe  than 
usual  of  fever  and  other  prodromic  phenomena,  an 
eruption  appears  on  the  skin.  The  occurrence  of 
this  generally  coincides  with,  or  is  soon  followed  by, 
an  improvement  in  the  general  health. 

Although  strictly  macular,  this  eruption — the 
primary  exanthem  of  leprosy-- -varies  in  different  cases 
as  well  in  respect  of  the  size  of  the  spots  as  of  their 
number,  duration,  and  other  characteristics.  They  may 
be  no  larger  than  a  millet  seed,  or  they  may  occupy  sur- 
faces many  inches  in  diameter  ;  they  may  be  numerous, 
or  there  may  be  only  two  or  three.  The  earlier  s]K>ts 
are  usually  purely  erythematous,  disappearing  on 
pressure,  and  being  darkest  in  the  centre  \\\\A  A\fc&xqj 


off  towards  the  periphery.  But  m 
may  Us  pigmented  from  the  outset  ;  or  they  n 
mere  vi  uliginous  patches;  or  all  three  forma  of  i 
may  concur  in  tbe  same  individual — ©rythen 
pigmented,  and  vitiiiginoua  In  not  a  few  leper 
in  the  first  instance  was  an  erythematous  pile 
in  time  beooore  pigmented,  or  it  may  become 
in  the  latter  case  the  loos  of  pigment  is 
associated  with  a  certain  degree  of  atrophy 
cutis.  Or  it  may  be  that  the  centre  of  an 
mtttous  patch  clears  up,  the  periphery  of  thi 
remaining  red  and  perhajts  becoming  pigmec 
that  the  affected  spot  comes  to  present  tlie  app 
of  p  red  or  dark  ring,  or  portion  of  a  ring,  enc 
patch  of  paleT  usually  anaesthetic  skin.  In 
instances  the  eruption  of  the  various  forms  of 
may  l>e  preceded  by  local  pallesthesia?,  such  as 
of  burning,  tingling,  pricking,  and  so  forth. 

At  first  the  maculae  may  be  evanescent  ai 
fade  wholly  or  in  part  in  the  course  of  a  fe 
weeks,  or  months ;  but  as  the  disease  progress 
fresh  spots  appear,  they  tend  to  greater  perm 
to  be  more  liable  to  pigmentation,  and  are  r 
or  wholly  amesthetic  from  the  outset,  or  subse 
become  so. 

A  striking  feature  in  this  and  in  all 
eruptions  is  the  loss  of  the  hair  in  the  affecte 
Another  striking  circumstance  in  this  conn€ 
the  fact  that  the  most  hairy  part  of  the  bo 
scalp,  is  never  affected  either  with  leprous  er 
or  with  what  could  be  considered  leprous  a 
As  the  face,  particularly  the  superciliary  re 
prone  to  all  forms  of  leprous  eruption,  fal 
the  eyebrows  is  a  very  usual,  very  early,  ai 
characteristic  phenomenon.  The  beard,  too,  i; 
be  patchy,  particularly  in  nodular  leprosy.  Ii 
instances,  before  they  drop  out,  the  individui 
become  white,  or  downy,  or  splintered,  or  mor 

The  most  frequent  seaAa  o£  U\e  primary  1 
eruption    are    the    faee,    vs^cvaXVj    W\^   ^ 


:■:; 
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■^fciou,    il  cheeks,    and    ears  ;   the   extensor 

*ur£»ce«  of  the  limbs  ;  the  backs  of  the  hands ;  the 

"*ck«,  buttocks,  abdomen,  and   chest.     The    palms  of 

k  and  the  soles  of  the  feet  are  rarely  if  STOP 

attacked;  the  scalp,  as  we  b»ve  seen,  is  never  attacked. 

At  this  stage  of  the  disease  the  mucous  membranes 

ry  rarely  affected, 

f  n  the  distribution  of  the  rnaeuhe  a  rough  gym- 

ry  may  or  may  not  be  discernible, 

jt*riod  of  deposit. —  During  the 

j 11st  r  Jescri bed ,  if  1 1 1  ere  be  any  th  ickeaing  0 f  the 
n  or  other  evidence  of  new  growth,  it  is  barely  per 
|>ii  n  J  but  slightly  so  to  touch,     Sooner 

tared  on,  a  stage 

by  the  deposit  or,  rather,  growth  of  a 

^su«*poss«  i! -marked  specific  characters.    This 

*1-  either  in  the  skin,  or  in  the  continuity 

trunks,  or  in  both.     If  in  the 

firM  ,  m»dular  or,  as   it  is  sometimes  called, 

<iis  leprosy  is  the  result  ;   if  in  the  second,  we 

Imve  tun  tic  leprosy  ;  if  in  both  of  tl 

itjoh-,  then  what  is  known  as  li  mixed  lep 

three    forms    of    the    completely 
pad   disease,   though  having  much  in  comtr 
.1*  a  rule,  clinically  fairly  distinguishable.      It  is 
y,  therefore,  to  describe  them  separately* 

VoDULAR    LKPftOSY. 

This   form   of   taproey    often    appears    without  a 
rrli  miliary  macular  Stage,  being  ushered 

l***  after  a  looser  or  snorter   prodn il    stage,   by  a 

*f***ij  and  the  rapid  development  on 

ot  eleevhore  <-f  the  apecific  lesion.     In  other 

Loeee  a  well  defined  but,  in  comparison  with  nerve 

**JJHK»y,  shorl  je  precedes  the  appearance 

**t  c  leprom  a  ta  ( F  tg .  0  7 ). 

_  in  nodular  leprosy  is  the 

una.      The    dimensions,    the    comb! nations ,   the 

the  gran  th.  and   the  deca 

more  mam" 


stages,  at  all  events,  of  the  disease.     The  leprfl*1 
which  will  be  more  fully  described  in  the  section  ' 
the  pathological  anatomy  of  ltvprosy,  is  formed  by  i 
filtration  of  the  deeper  layers  of  the  derma  with  wb 
at  first  is  a  small -celled,  somewhat  dense    necplas 
As  this  slowly  or  more  rapidly  increases  it  forma 
prominent*  rounded    boss   or   protulieranue   covet 
with  unbroken  epidermis.      In  size  it  ranges  from  t 
dimensions   of  a  split  pea,  or  of  a  bean,  to  a  gn 
plaque   many  inches  across.      In  colour  it  is  differ? 
according  to  its  age  and  couditiou,  ^md  according 
the  natural  hue  of  the  skin  of  the   leper;  it  var 
fro  in  red  to  dirty  pink  in  the  earlier  and  congest] 
active    stage,  to  dark    brown  or  dirty  yellow  in  1 
tutor   stages.      It  is  general  1)%   though    not  always 
especially  at  first,  anaesthetic  to  some  degree,  if  i 
absolutely  so  ;  it  is  devoid  of  hair,  usually  somewl 
greasy-looking    and,     perhaps,    stippled    with    gapi 
follicles.     Though  not  so  hard  as  cheloid  growth,  i1 
fairly   firm  to  the  touch,   and,  unless  very  extensi 
can  he  readily  raised  up  and  freely  moved  over  si 
jacent    structures.       Isolated    lepromata    are    usua 
round   or  oval  ;  when  contiguous  they  may  coales 
forming  patches  of  irregular  outline. 

When  many  lepromata  run  together,  orareclos 
set,  the  growth  causes  the  natural  folds  of  the  skin 
he  exaggerated  ;  and  thus  great  disfigurement,  espc 
ally  of  the  face,  may  ensue.  Thus  the  skin  of  1 
forehead  and  eyebrows — an  early  and  favourite  site 
leprous  infiltration — is  thrown  into  massive  folds  a 
overhangs  the  eyes  ;  the  fleshy  parts  of  the  n< 
broaden  out  ;  the  cheeks  become  massive  ;  the  lips  j 
thickened  and  protrude;  the  chin  is  swollen  and  hea\ 
the  external  ears  are  thick  and  pendulous  ;  and  I 
bloated,  dusky,  wrinkled,  greasy,  passive  countenai 
acquires  the  repulsive  appearance  very  appropriat 
designated  "  leontiasis." 

Nodules  may  appear  in  greater  or  less  profusi 
on  the  limbs  and  \>ody  \  tavoxxxvXfe  *\te*  being  1 
backs  of  the  hand*,  tne  exter\\e\  w\Yfara&  <&  \\\^  %.x 


KMMti+mfnitm.     On  the  truok  (lienr 
a  £■   letter  situation  diey  are  mt 


tfcejr  are  owl 

in  tlM  fin*  and  anna.    The  uvie  row 

Ib^w  wtupr*  tfce  infiltration  i*  tutu 

JI*irfli)i*l»  rod  ptaee  to  ulcerate. 

a   m   mmat,  mad  ml  longer  or  *h* 

wttk    mo    outburst    of    lepn 

rod  th»  is  very  often  oWr 

of  tome  acute  disc 

fe**rT  or  er^sipekft, 

«n^a  >jt  «pt  *»imiwrm'j  disease  like  phthisic — all 

i    ^ihhtiou  or  the  nodules  are  temporarily  absorb 

■:ic     niy  4i«rhc  traces  behind.      But    the  norr 

:>^iiu  iice  ot  the  nodule  is  either  tirst  to  soft 

.      ie    ~»icr**    tad   then    to   \ye  absorbed,    leaving 

-      <     i    '.r  luar  paeon  ot  scar  tissue  :  or,  after  soft 

_      ■  x curare  and  discharge  a  sticky,  yellowish  p 

V'-  -   :  >v!iar^e  sends  to  dry  up  into  crusts,  ulcerat 

,*'— : -^  xnderneath.     Finally  the  ulcer  may  he 

■  .4      :^;  Ln.  irrexulakr.  depressed  scar. 

V   t  r  iiie  sep  nun  ot  the  nose  is  affected,  theeartil? 

-  ;.-;-  ;>  v-.  :ne  tip  ot*  the  organ  becomes  depress* 

i.  ■••    i  >:::i.iur  discharge  escapes  from    the   nostri 

"■■  >uca   ;:~vm  instances  breathing  is  very  much  int 

— >:  v.:i»  a>  ce  especially  if.  at  the  same  time,  leprc 

..->;-   vcurs  or  ulcerates  in  or  about  the  glottis,  t 

_::;<.  pharynx,  tongue,  or  mouth  generally.     T 

-.  -.->••■<    t  sxeLl  and  taste  are  then  lost  for  ever. 

T>.e  eves,  also*  are  sooner  or  later  attacked,  lepi 
..  .:•  -.:>  cr.-wtij  spreading  from  the  conjunctiva  on 
:.v     -  rne\  or  into  the  anterior  chamber,  or  originati: 
i:;    :iie   iris   or  ciliary   body.      Ultimately   this   org; 
.iU«>  is  destroyed. 

Thus,  in  time,  with  the  exception  of  that  of  lief 
iiiiT,  one  sense  after  another  is  lost.  Ulcers  for 
♦wry where  from  the  breaking-down  of  the  nodul 
or  from  injuries  to  tW  mse\\s\U\^  skin.  The  cervic 
and  inguinal  glands,  onv'yii&   to  \&ptora&  \\^\x^C\^ 


HMliuumnsLi  j 


Nodular  Leprosy:  Last  Stages.        493 

rell  and   perhaps  suppurate  and  become  fistulous ; 
tte  abdomen  enlarges  from  leprous,  perhaps  combined 
•nth  amyloid,   infiltration  of    the   liver,    and    there 
niay  be  diarrhoea  from  amyloid    disease  of   the   in- 
testine.     In  addition  to  these  troubles,  if  the  patient 
live,  the  nerve  trunks  are  attacked,  and   then   the 
neuralgic,     paretic,    and    trophic    lesions    of    nerve 
leprosy  are  superadded.    The  fingers  and  toes  ulcerate 
•ad  drop  off,  or  they  become  distorted  and  atrophied ; 
<*  the  phalanges  are  absorbed,  the   hands   and  feet 
booming   reduced   to   useless   stumps.      A   peculiar 
#*t-like  smell  is  emitted  by  the  ulcerating,  decay- 
fag  body.      Altogether,    the   blind,    lame,    unhappy 
vretch — still  retaining  his    intellect    but  devoid   of 
e*ery  sense  except  that  of  hearing,  breathing  with 
difficulty  through  a  stenosed  larynx,  and  racked  by 
neuialgic  pains  and   irregular   outbursts  of   fever — 
°ome8  to  present,  before    the   inevitable  death  from 
exhaustion  occurs,  a  sadder,  more  loathsome,  and  more 
repulsive  picture  than  anything  imagination  could  con- 
ceive. Fortunately,  in  a  large  proportion  of  cases,  the 
leper  is  mercifully  carried  off  by  phthisis,  pneumonia,  or 
some  intercurrent  affection  at  an  earlier  period,  and 
before  his  disease  can  be  said  to  have  run  its  full 
course. 

NERVE    LEPROSY. 

Just   as   in   nodular   leprosy,    in    nerve    leprosy 
the   prodromic   and   macular  stages    may  be  severe, 
or  slight,   or  altogether  absent      Usually,   however, 
in    nerve    leprosy,   much  more   frequently    than    in 
nolular   leprosy,   the   ulterior   and  more   distinctive 
lesions  are  preluded  by  a  long  and  well-marked  macular 
stage,  during  which  large  areas  of  skin  are  occupied 
by   erythematous   (Fig.    58),   by    pigmented,    or    by 
vitiliginous  patches.       The  ringed   form  of  cruptior 
is  a  very  usual  one;  a  red,  congested,  slightly  elevate* 
and,  perhaps,  hypenesthetic  l>order  enclosing  a  large 
or  smaller  area  of  jmle,  anaesthetic,  non-sweating  ii 
tegument — the   whole   resembling  aomtjvA\ak  <fl\v\ 


Zspmcsk* 

those  extensive  body  ringworms  M  common  in  oiti 
of  hot,  dump  climates,  and  for  which  these  ring* 
sometimes  mistaken*  Such  eruption*  may  con«i 
go,  or  they  may  be  permanent,  or  they  may  ipti 
and  multiply  during  many  years  before  the  m 
distinctive  and  graver  signs  of  nerve  leprosy 
evolved* 

A  frequent  and  very  distinctive  sympt^ 
type  of  the  disease,  occurring  often  about  this  time 
the  sudden  appearance  of  bulla?  (pemphifpts  hptw 
— one  or  more  or  a  series  of   them— on  the  hau 
feet,    knees,    bucks  of   thighs,  or   elsewhere,    Th 
bulla?  vary  in  size  from  a  pea  to  an  egg,      After  a  \ 
days  they  rupture,  exposing  a  reddish  surface  wh 
present!  v    cmsts    over,    exfoliates,    ;md    finally   ru 
into  a  pale,  }>erhaps  anaesthetic,  spot  with  a  ahar 
defined,  pigmented  border.     More  rarely  the  site 
the  India  ulcerates.      Should  similar  bullae  be  foru 
in  the  neighbourhood  of  the  first,  the  resulting  ulcc 
tionsmay  unite  into  an  extensive,  probably  superfic 
s«*rpiginous-looking  sore. 

A  time  comes  when  evidence  of  profound  impli 
tion  of  tlie  nervous  system,  in  the  shape  of  sev 
neuralgic  pains,  formication,  hyperesthesia,  or  an 
thesia,  becomes  more  accentuated.  The  lymph* 
glands  enlarge,  and  there  is  often  considerable  fe 
and  general  distress.  Hitherto,  the  most  prorain 
symptoms  have  been  the  skin  lesions.  These  n 
remain  or  even  increase  ;  on  the  other  hand,  tl 
may  in  part  or  entirely  disappear.  But  whether  i 
skin  lesions  increase  or  retrograde,  evidences  of  p 
found  implication  of  the  peripheral  nervous  syst 
now  distinctly  show  themselves;  the  neuralgic  pa 
still  further  increase,  and  hyperesthesia,  anesthe! 
and  various  pancstheshe,  along  with  trophic  chan, 
in  skin,  muscle,  and  bone,  the  results  of  nerve 
struction,  become  the  dominating  elements  in  the  ca 

If  at  this  stage  the  ulnar  nerve  where  it  pas 
round  the  internal  condyle  of  the  humerus  be  < 
umined,  generaWy  it  xv\\\  \>vi  fo\u\&  \£>Y>^  NJcva  <«*»$,  q 
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fusiform  swelling  perhaps  as  thick  as  the  little  I 
Other  nerves,  such  as  the  anterior  tibial,  the  pat 
more  rarely  the  median,  radial,  brachial,  and  oervwosl 
nerves,  especially  where  they  pass  over  a  bone  s/Kd 
lie  close  under  the  skin,  can  be. felt  to  be  similsic^j 
swollen.  Occasionally  even  the  smaller  nerves,  w1m93b 
superficial,  can  also  be  detected  hard  and  cord-lilscB. 
At  first  these  thickened  nerves  are  tender  on 
sure,  and  the  parts  they  supply  may  be  the 
of  hyperesthesia  and  acute  neuralgia.  By 
the  great  thickening  of  the  nerve  trunks 
somewhat,  the  hyperesthesia  and  neuralgia  sub 
and  anaesthesia*  paresis,  muscular  atrophy,  and  otl 
trophic  changes  take  their  place.  For  a  time  the  < 
dition  may  fluctuate;  the  neuritis  apparently 
come  and  go  with  corresponding  changes  in  the  < 
dition  of  the  area  subserved  by  the  affected  ner" 
Sooner  or  later,  however,  fibrotic  changes  ensue 
the  neural  leprous  deposits,  and  the  nerve  tut^Wes 
ultimately  atrophy  and  disappear.  The  nerve  tLaasoe 
is  now  irreparably  damaged,  and  trophic  cha^sogei 
steadily  advance.  Tn  other  instances  anje8ti=m.ecU 
comes  on  without  neuralgic  pains,  without  hyper- 
esthesia, without  constitutional  symptoms,  wittiest 
discoloration  of  the  skin,  the  patient  discovering  it* 
existence  by  accident. 

In  nerve  leprosy  the  anaesthesia  begins  most    com- 
monly in  the  feet,  the  thighs,  hands,  arms,  foresarm^ 
and  face.      Later,   and  more  rarely,   it  aflTeote  the 
trunk.      The    anaesthesia,     though    associated    with 
well-marked  lesions  of  the  larger  nerves,  does  not 
always,  or  even  as  a  rule,  coincide  accurately  with 
the  anatomical  distribution  of  their  terminals;  a  cir- 
cumstance which  tends  to  show  that  the  anosthest 
is  not  always  and  simply  the  result  of  lesion  of 
nerve  trunks,  but  that  it  may  be  the  effect  of  the 
destruction  by  the  bacillus  of   the   nerve  terminals 
themselves ;    a    suggestion    which    is    strengthened 
by    Gerlach's  discovery  VSaak  m  ttcrasthetic  leprosy 
the  bacilli  appear  te&  m  >kv*  ^tva.  wwsA  VtaatiKfe 
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linals,   and   only    subsequently   extend   upwards 

the  nerve  trunks.      Another,    and   sometimes   a 

7  striking,  fact  in  nerve  leprosy  is  the  symmetry 

served  in  the  distribution  of  some  of  the  anaesthetic 

••m.    This  symmetry  is  by  no  means  invariable ; 

a  not  a  few  cases,  however,  it  is  very  perfect  and 

remarkable. 

At  the  outset  the  anaesthesia  in  the  affected 
pitches  may  not  be  absolute ;  it  may  also  come  and 
go;  and  it  may  be  very  superficial,  deep  pressure 
Wng  for  a  long  time  appreciable.  But  when  the 
ttttthesia  becomes,  as  it  were,  settled  in  a  part,  it 
*wn8  gradually  to  extend  deeper  into  the  tissues  ;  so 
th*t  after  a  time  it  is  absolute,  and  the  parts  may  be 
pinched,  incised,  and  even  seared  with  fire,  and  the 
kper  be  absolutely  unconscious  of  pain  or  even  of 
king  touched. 

Step  by  step  with  the  progress  of  the  anesthesia, 
atrophy  of   the  subjacent  muscles  supplied    by    the 
thickened  nerves  proceeds.     Along  with  the  atrophy 
there  is  a  corresponding  distortion  and  a  correspond- 
ing loss   of   power.       There   is   no   ataxia   or    inco- 
ordination of  movement — simply  feebleness.       Thus 
the  forearm  wastes,  the  grasp  is  weakened,  the  thenar 
and  hypothenar  eminences  and    the   interossei   melt 
away,  and  the  main-en-griffe  or  some  such  deformity 
is  gradually  produced    (Fig.  59).       Similar   changes 
occur   in    the   legs   and   feet,    so  that   the  power  of 
walking    is   much    impaired.       The   muscles   of    the 
thighs  and  upper  arms,  the  pectorals,  and  the  muscles 
of  the  face  follow  suit  very  much  as  in  progressive 
muscular   atrophy,  only  in    the   latter   disease  there 
is  no  superjacent  anaesthesia. 

In  the  affected  nerve  areits  all  the  muscles  are  not 
simultaneously  or  equally  attacked,  so  that,  especially 
in  the  face,  curious  distortions  may  ensue.  These 
facial  atrophies,  whether  symmetrical  or  one-sided, 
in  time  produce  a  facies  as  characteristic  of 
nerve  leprosy  as  leontiasis  is  of  nodular  leprosy 
Owing  to  muscular  atrophy  the  eye%  titot  fc  Xiwss 
g  a 
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cannot  be  closed  ;  the  upper  lid  droops,  the  lo\^^er 
lid  becomes  everted,  and  the  eye  itself  may  beco*  ~»e 
fixed.  At  first,  owing  to  exposure  of  the  org^^-n, 
there  is  lachrymation ;  but  by-and-by  the  secreti^on 
of  tears  dries  up,  the  congested  conjunctiva  become- es 
cornified,  the  cornea  ulcerates  or  turns  leucomato^Las, 
and  in  the  end  sight  is  entirely  lost.  Ulceratl_'«n 
often  occurs  in  the  mucous  membrane  of  the  no»  fir, 
the  septum  being  destroyed  as  in  the  nodular  forM=n ; 
the  tip  of  the  nose  may  then  fall  down  or  be  entir^ely 
lost.  The  lips,  too,  may  become  paralysed,  thereby  in- 
terfering with  articulation  and  permitting  the  salivas—  to 
dribble  from  the  mouth  in  a  constant  stream.  Chan^Eps 
occur,  too,  in  the  mucous  membrane  of  the  raou*iLh; 
the  gums  may  retract,  exposing  the  maxillary  bc^  ne, 
the  teeth  ultimately  dropping  out.  Anaesthesia—  of 
the  tongue  and  buccal  mucous  membrane,  and  im- 
plication of  the  muscles  of  mastication,  may  rrn^  Aa" 
eating  and  articulation  very  difficult. 

In  time  the  skin  of  anaesthetic  patches  on 
limbs  tends  to  atrophy  ;  it  loses  its  glands  and  hi 
and,  in  the  end,  may  become  so  thinned  and 
that  it  may  actually  burst  into  long  cracks. 
nails  are  not  generally  shed,  but  they  become  ro~"^ugA, 
or  thinned,  or  atrophied  into  minute,  hook  — life 
appendages. 

Ulcers  form  over  exposed  parts  of  the  hands     and 
feet.     They  may  penetrate  and  disorganise  the  joa nts, 
and  thus  often  cause  fingers  and  toes  to  drop  off^   one 
after  another.     Or,  perhaps,  an  abscess  forms  around 
a  phalanx,   destroys  the  periosteum,  and  ultimate// 
leads  to  loss  of  the  bone.     Or  a  sort  of  dry  gangrene 
may   amputate   finger  or  toa     Or  there  may  be  a 
curious    interstitial    absorption     of     one     or    more 
phalanges,   the  shaft  of  the  phalanx   wasting  mor^ 
rapidly   than  the  articulating   surfaces.      In  any  o^ 
these    ways   the   fingers   and    toes   are    distorted  o^-3 
destroyed.     It  is  no  unusual  thing  to  see  on  a  leper^"^ 
hand  a  finger  in  \v\nc\\  oxvs  ox  more  of  the  pbalange^^* 
have  been  thus  got  rid  ol  -wS^wsX.  &^\x\^\k<3^  ^  V     ^~* 
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Fig.  59. — Nerve  L*»i»rof»y :  Main-en-griffe.  (J*W«i>.) 
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by  part,  or  with  only  a  general  shrinking  of  t 
■  it  comes  about  that  a  distorted,  talon-lib 
may  crown  a  finger  which  is  a  mere  stump ;  or, 
tinker  baring  been  entirely  absorbed,  the  nail  sprii 
as  it  were,  directly  from  the  knuckle. 

Perforating  ulcer  of  the  sole  of  the  foot,  tt»u 
under  the  ball  of  the  great  toe  or  the  heel*  is  a  f 
common  lemon  in  nerre  leprosy. 

On  the  whole,  the  advance  of  this  furn 
leprosy  is  much  slower  than  that  of  the  uoc 
variety.  The  average  duration  of  the  latter  is 
sight  to  nine  years,  of  nerve  leprosy  about  eigl 
years.  Often  such  lepers  live  much  longer— tw 
thirty,  or  even  forty  yearn  The  end  of  these 
is  quite  as  sad  and  repulsive  as  that  of  no 
leprosy.  Death  seldom  re3ults  directly  from 
disease  itself  ;  diarrhoea,  chronic  nephritis,  pht 
pueumouia,  or  bronchitis  being,  one  or  oth< 
:hem.  usuallv   the  immediate  cause  of  death. 


MIXED    LEPROSY. 

As  already  explained,    in  most  cases  of  no 
'.eprosy    trophic    changes    from    implication  of 
trunks  ultimately  supervene.     Similarly,   thougl 
>o   frequently,   nodular  infiltration  of  the   skin 
appear  in  the  course  of  what  originally  seemed 
a  vase  of  pure  nerve  leprosy.     Jn    yet    other 
nodular  and  nerve   lesions  concur  from    the  01 
In   one  or  other  of  these   ways   what    is    knou 
mixed   leprosy  is  produced.     The  lesions   are  i 
way    different    from    those   already    mentioned, 
therefore  this  form  of  the  disease  does  not  ca 
moiv  detailed  description. 

Pathological  anatomy.  —  Bacillus  lepr 
The  lesions  oi  leprosy  are  the  result,  direct  c 
direct,  of  the  proliferation  of  the  Bacillus  lepra?-  i 
tissues.  This  parasite  (Fig.  60)  in  size,  shape, 
staining  reactions  closely  resembles  the  bacilli 
tubercle.     In  length  \t  *\a  from \\s\l  to  tat<y*3uKAa 
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in  breadth  about  one-sixteenth  the  diameter,  of  a 
Moml  corpuscle.  The  ends  of  the  rod — which  is 
always  straight— are  in  ni.tny  specimens  somewhat 
tttonuatrd  ;  and  in  many  instances — presumably  in 
olil  Willi—  a  moniliform  arrangement  of  the  proto- 
plasm, as  if  from  spore  formation  or,  according  to 
Hansen,  from  disintegration,  can  be  detected.     By 


Pii?.  Ml— Harillni  lepra*,    (x    Ii.kh).)   ( Afu i,-  ami  Hit- hh.) 

some  authorities  it  is  said  to  possess  ;i  gelatinous 
capsule.  In  common  with  Jincilhis  tub*  rrn/nsix  and 
JtacilhiH  Hiimjmic  it  retains  carbol-fuehsin  stains  after 
ljeing  treated  with  mineral  acids.  It  may  he  dis- 
tinguished from  HacilluH  tnhrrenh>*h  by  its  staining 
more  readily  with  cold  weak  solution  of  curb; d  i'uclisin, 
and  by  ljeiug  decolorised  more  easily  with  dilute  acids; 
by  the  impossibility  hitherto  experienced  of  growing 
it  on  the  usual  culture  media,  and  of  inoculating 
it  in  man  and  the  lower  animals ;  by  its 
tendency  to  occur  in  dense  clusters  and  iu  greater 
numbers;    and   by   its    very    generaWv  W\\\ft  W\\\ 
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inside  cells  or,  according  to  TJnna,  in  zoogloaa  i 
in  the  lymphatic  spaces. 

Specimens  of  the  bacillus  can  be  procured  readOj 
by  excising  a  portion  of  a  leproma — a  proceeding  n 
consequence  of  the  absence  of  sensation  in  moat 
tubercles,  not  usually  much  objected  to^by  lepers; 
or  they  may  be  obtained  by  including  a  succulent 
leproma  in  a  pile  clamp,  slowly  screwing  up  the  jam 
of  the  instrument  so  as  to  drive  out  the  blood,  prick- 
ing the  now  pallid  leproma,  and  then  collecting  on  t 
cover-glass  the  droplet  of  "  leper  juice  "  which  exudei 
from  the  puncture.  The  juice  may  be  spread  oat  on 
the  cover-glass,  fixed,  stained,  and  decolorised  a* 
for  the  demonstration  of  tubercle  bacilli ;  or  it  may 
be  examined  fresh.  Better  preparations  are  obtained 
by  making  with  a  small  scalpel  a  minute  incision 
into  the  compressed  leproma,  scraping  some  of  the 
tissues  from  the  under  surface  of  the  skin,  and  sinew- 
ing this  with  the  juice  on  to  the  cover-glass.  One 
must  be  careful  to  exclude  the  possibility  of  contamin- 
ation with  Bacillus  tuberculosis,  with  which  lepers  are 
often  infected. 

If  examined  fresh,  or  if  a  morsel  of  leproma  be 
teased  up  in  water,  the  bacilli  may  be  seen  both 
inside  and  outside  the  cells  and  in  active  motion. 
Whether  this  motion  is  simply  molecular,  or  whether 
it  is  vital,  is  hard  to  say ;  probably  the  former,  for» 
whilst  osmic  acid  does  not  stop  it,  it  is  immediately 
arrested  by  the  addition  of  viscid  fluids,  such  as 
glycerine  or  albumin  water. 

The  bacillus  is  found  in  all  primary  leprous  de- 
posits; in  the  skin  leproma — where  it  occurs  m 
prodigious  numbers ;  in  the  meagre  infiltration  of  the 
macular  eruptions — where  it  is  much  more  sparsely 
distributed  ;  in  the  early  stage  of  leprous  neuritis-- 
where,  also,  it  is  present  only  in  small  numbers;  in 
the  specific  lesions  of  the  liver,  spleen,  testes,  and 
ymphatic  glands.  In  the  blood  -vessels  it  has  been  found 
in  the  endothelium  au&,  oraaaVroa^ita*  vol  the  blood 
or  enclosed  in  leucocyte*.    \V.S»  aVswi^V^^toa^ar 
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lent  discharges  from  the  nose,  from  ulcerating  lepro- 

hiataor  other  forms  of  primary  leprous  infiltration.   1 1 

lia>  \i»ry  rarely  l»een  found  in  the  spinal  cord  or  in  the 

lungs.     It  is  doubtful  if  it  occurs  in  the  brain,  the 

intestinal  tract,  or  in  the  kidneys,  although  the  latter 

*re  prone  to  inflammation  in  leprosy.     It  is  not  found 

"1  muscle,   in  l>one,  or   in   cartilage  ;  and  it  is  not 

necessarily  present  in  the  secondary  trophic  lesion**  of 

nprvf«  leprosy,  or  in  secondary  inflammatory  effusions. 

Many  unsuccessful   attempts  have   been  made  to 

cultivate  the  lepra  bacillus.       Success    has    recently 

***n  claimed  by  Spronck,  Van  Houtum,  and  Caran 

'^uilbi      The    two  former    used    fish    bouillon    as  a 

culture  medium  :  the  latter,   meat  broth.     Spronck- 

'Villus,  which   had  some  morphological  resemblance 

"'  Hansen's  bacillus,  but  differed  from  it  in  >  tabling 

^■actions,     agglutinated     with     le|>cr    serum.       Van 

'•outum's   bacillus  clumpe<l  less    markedly   in    h-pt-r 

*jun  in    non  lejKT    serum,  but    in    leper  serum  tin; 

"feifter-Bordet  reaction  was  much  more  « J i - 1 i  1 1  •  - 1  with 

"•per  than  with   non-leper   serum.      Van    Hniitiiiii'< 

Ucillus    differed     morphologically    and    in     -taining 

Action  from  Mansion's  bacillus.  Cara-.  juilla\  ba'ilius 

resembled    Hansen's  morphologically  and  in   staining. 

He  injected   filtered   cultures  into  hor.-.-*,  and  ehum-. 

to  have  obtained    encoui aging   curative    elfei-U  fn»m 

the  serum  of  horses  so  treated.      (Jn,i,\  <>/  J 'nth.  a„il 

/lnrt<r.,  Sept.,  \{ny>.) 

Th»  1* pnnnn.-  -The  young  leproma  present*  a 
smooth,  white,  glistening  section.  When  tin-  lepioma 
is  oMer  the  cut  surface  has  a  brow  ti  tint,  and  the 
morbid  tissue  may  liecome,  from  fibroiie  change^, 
harder,  or,  from  degeneration,  softer.  Tin-  ^p«-eilie  le-iun 
of  leprosy  diners  from  that  of  tubi-rele,  iiia>inii<-h  as 
the  former  is  well  supplied  with  bloml-M-M-ls,  eon tains 
no  giant  cells  (Hansen;,  ami  never  undergoes  caseation. 
If  hardened,  cut,  staine  1,  deo>L>ris-d,  and  examined 
under  the  microscope,  the  lepnuna  is  found  to  consist 
principally  of  .small  round  cells  about  the  size  of  a 
leucocyte,    epithelioid  cells,    and    fustfoTltt  cv\\s— \\\v\ 
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two  latter  in  increasing  numbers  with  the  age  of  the 
leproma.  It  can  be  seen  that  these  cells  hate  in- 
filtrated and  partially  dissociated  ali  but  the  m«t 
superficial  layer  of  the  derma.  It  may  be  fortber 
observed  that  the  ceils  are  arranged  for  the  most  pari 
in  groups,  generally  around  and  near  blood-vessels; 
and  that  a  very  large  proportion  of  them  contain 
bacilli,  some  cells  having  only  a  few,  whilst  others 
are  literally  crammed  with  the  organisms.  Isolated 
bacilli  are  also  found  scattered  through  the  prepay 
tion,  apparently  free  in  the  lymph  spaces.  The  bacilli 
are  never  seen  inside  the  nuclei  of  the  implicated  ceDs. 

In  addition  to  the  bacilli-bearing  cells,  and  in- 
creasing in  number  with  the  age  of  the  lesion,  a 
number  of  brown  granular  bodies,  larger  and  smaller, 
which  have  been  named  "globi,"  are  to  be  found. 
These  Hansen  holds  to  be  cells  in  which  the  bacilli 
have  perished  and  become  granular.  It  is  to  them 
that  the  brown  colour  of  old  lepromata  is  due. 

There  has  been  considerable  discussion  as  to  the 
exact  position  of  the  bacilli  as  regards  the  lepra  cells 
— whether  they  lie  inside  the  cells  or  whether  they 
are  free.  On  the  one  hand,  Unna  holds  that  they 
lie  free  in  the  lymph  spaces,  and  that  they  are  never 
in  the  cells,  tne  appearance  of  cell  inclusion  being 
produced  by  the  zooglcea  arrangement  so  common 
with  bacteria.  On  the  other  hand,  Leloir  maintains 
that  some  of  the  bacilli  are  free,  whilst  others  are 
inside  the  cells.  A  third  set  of  observers,  following 
Hansen,  hold  that  the  bacilli  are  almost  invariably 
included  within  cells,  the  nuclei  of  which  can  readily 
be  demonstrated  surrounded  by  the  parasites. 

Other  lesions. — The  histology  of  the  infiltrated 
macula  is  practically  the  same  as  that  of  the  leproma, 
the  number  of  bacilli,  lepra  cells,  and  globi  being 
proportionately  fewer.  In  old  maculae,  as  in  very 
old  lepromata,  the  bacilli  may  be  hard  to  find  or 
entirely  absent.  In  the  anaesthetic  maculae  the 
terminal  nerve  fibres  are  degenerated. 

As    the  i usiioxm  t\v\cYfeYuxi%  dt  >&\a  W^c  nerve 
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trunks  in  nerve  leprosy  is  a  secondary  inflammation, 
bacilli  may  not  always  be  found  in  it,  although  at  the 
▼eiy  commencement  of  the  nerve  disease  bacilli,  both 
in  cells  and,  according  to  Leloir,  free  between  the 
fierce  tubules,  are  present  and  may  even  lie  in  the 
nwre  tubules  themselves.  In  time  the  affected  nerves 
become  mere  fibrous  cords  destitute  of  nerve  tubules. 
The  anatomy  and  histology  of  the  various  trophic 
tens  are  such  as  are  found  in  other  examples  of 
destructive  neuritis,  and  are  in  no  way  peculiar  to 
kprwy;  they  do  not,  therefore,  call  for  description 
to* 

In  nodular  leprosy  the  liver  and  spleen  are  the 
■^t,  in  many  instances,  of  a  peculiar  infiltration 
whicb,  in  well-marked  examples,  may  be  visible  to  the 
n*ked  eye.  Fine  yellowish-white  dots  and  streaks 
ar&  seen  to  occur  in  the  acini  of  the  former.  These 
J*°tg  and  streaks  consist  of  new  growth  in  which 
bacilli  abound.  According  to  Leloir,  the  parasites  are 
*Wer  found  in  the  hepatic  cells  themselves. 

In  all  cases  of  nodular  leprosy  the  testes  atrophy 
•nil  undergo  fibrotic  changes,  bacilli  and  globi  l>eing 
found  both  in  and  around  the  tubules,  free  and  in 
cells. 

In  all  forms  of  leprosy  the  lymphatic  glands  ap- 
pertaining to  parts  in  which  leprous  deposit  is  present 
are  characteristically  affected.  They  are  swollen  and 
hard,  and  on  section  the  gland  tissue  is  seen  to  have 
a  yellowish  tinge  from  an  infiltration  which  contains 
numerous  bacilli  and  globi. 

Albuminoid  disease  of  the  alimentary  canal,  liver, 
and  spleen,  and  nephritis  occur  in  a  large  proportion 
of  the  cases  of  nodular  leprosy. 

Dlafrooftis. — The  touchstone  in  all  doubtful  cases 
is  the  presence  or  absence  of  anaesthesia  in  some  skin 
lesion,  or  in  some  skin  area.  Anaesthesia  is  rarely 
absent  in  leprosy  ;  generally,  in  the  implicated  spots, 
it  is  complete,  or  nearly  so.  It  should  be  particularly 
sought  for  towards  the  centre  of  macula*,  in  the  pale 
patches  left  After  the  fading  of  former  uttdk^^  >ta& 
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hands  and  feet,  and  in  nodules  of  some  standing.    In 
no  other  sk in  disease  is  definite  anaesthesia  a  symptom. 

Vitiligo  or  loucodermia — sometimes  culled  whiV 
leprosy,  and  oj  the  vulgar  very  generally  regarded  at 
true  leprosy — bears  a  certain  resemblance  to  the  pab 
post-macular  patches  referred  to ;  not  to  mention  other 
features,  the  absence  of  anesthesia  in  leucodermia  it 
once  settles  diagnosis. 

Farther  assistance  may  sometimes  be  got  in  doubt- 
ful cases  from  the  fact  that  leprous  spots  rarely 
perspire.  A  hypodermic  injection  of  pilocarpine  « 
of  use  in  bringing  out  this  point. 

The  sensory  and  trophic  lesions  of  syringo-myeha 
might  be  mistaken  for  nerve  leprosy;  but  the  general 
history  of  the  case,  the  history  or  presence  of  macular 
eruption,  of  thickened  nerve  trunks,  and  of  enlarged 
lymphatic  glands  in  leprosy,  and  their  absence  in 
syringomyelia,  are  mostly  sufficient  to  establish  a 
diagnosis. 

It  is  hardly  necessary  to  point  out  the  diagnostic 
marks  of  leprosy  as  against  syphilis,  erythema  multi- 
forme, erythema  nodosum,  lupus  vulgaris,  lop** 
erythematosus,  psoriasis,  eczema,  lichen  planna, 
cheloid,  body-ringworm,  erythrasma,  pityriasis  versi 
color,  elephantiasis  arabum,  etc.  Mistakes  can 
scarcely  be  made  unless  from  carelessness,  or  by  some- 
one completely  ignorant  of  the  nature,  history,  »d 
symptoms  of  these  diseases. 

In  approaching  the  diagnosis  of  skin  eruption* 
localised  pareses,  muscular  atrophies,  and  anastbesi* 
in  patients  living  in,  or  coming  from,  a  country  in 
which  leprosy  is  endemic,  the  possibility  of  their  being 
attributable  to  this  disease  must  be  borne  in  nund. 
If  doubt  exist,  and  it  be  found  feasible,  search 
should  be  made  in  eruptions  or  in  thickened  nerves 
for  the  bacillus.  If  this  be  found  the  diagnosis  of 
leprosy  will  be  infallibly  established. 

Prognosis— Complete  recovery  is  an  event  so 
rare  in  leprosy  t\\at.,tVvo\i%\v\tmay  be  hoped  for,  it  must 
not  be  expected.    "Reeovwj  ttoib.  >\\^  *fcWL  45iatse 
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itself— that  is,  in  the  sense  that  fresh  leprous  infiltra- 
tion may  cease  to  occur,  and  old  infiltration  may  be 
*Wbed,  and  that  the  bacilli  may  die  out — is  perhaps 
toe  rule  in  nerve  leprosy  ;  but  the  effects  of  the  leprous 
Process  are  generally  permanent,  the  trophic  lesions 
Suiting  from  nerve  destruction  being  irremediable. 
8*teh  cases  may  live,  however,  for  many  years — thirty 
or  forty — an<l  die  of  some  other  disease  ;  at  best,  they 
*■*  bat  mutilated  sj>eoiniens  of  humanity. 

Nodular   leprosy    is  usually  a    much  more  acute 

^^eaae  than  nerve  leprosy,  sapping  the  strength  and 

l^fceral  health  much  more  effectually  and  more  quickly. 

**•  rarely  runs  its  full  course,  death  being  brought 

^5*°ut  by  some  intercurrent  disease,  such  as,  and  espe- 

^*lly,  phthisis,  nephritis,  albuminoid  degeneration  of 

*fce  alimentary  tract,  dysentery,  stenosis  of  the  larynx, 

^*i<l  pneumonia.     It  may  even  prove  fatal  as  a  sort 

**f  "galloping"  leprosy    within    a    year  of    its  first 

M  eclating  itself. 

.Etiology. — Age. — It  is  open  to  question  if  lep- 
rosy has  ever  been  seen  in  the  fust  us.  It  has  once  or 
twice  been  reported  in  the  newly-born.  Cases  are 
also  on  record  of  its  occurrence  as  early  as  the  first  and 
second  years  of  life  ;  such  cases,  however,  are  quite  ex- 
ceptional. Leprosy  is  extremely  rare  before  the  fifth 
or  sixth  year.  In  the  great  majority  of  instances 
the  disease  begins  between  the  tenth  and  thirtieth 
year.  It  rarely  commences  after  forty,  although  it 
has  been  known  to  begin  up  to,  and  even  after, 
seventy. 

Sex;  occupation;  social  and  hygienic  conditions. — 
Aj>art  from  social  conditions  as  affording  op- 
portunity for  contagion,  sex  seems  to  have  little 
bearing  on  the  liability  to  leprosy.  The  same 
may  be  said  of  occupation,  and  social  and  hygienic 
conditions  in  general.  Very  probably  bad  food  and 
l»d  hygienic  circumstances  have  in  this,  as  in  most 
germ  diseases,  a  predisposing  influence ;  but  they 
certainly  cannot  create  a  lepra  ltac\\\u&  ft\ul  lenrosy, 
any  more  than  thvy  can  create  an  actum  v\\A  \\a\v 
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This  is  abundantly  shown  by  the  absenoe  of  Inprr^ay 
at  an  earlier  period  in  countries  in  which,  witbosf 
alteration  in  the  food  or  other  hygienic  condition; 
the  susceptibility  of  the  natives  to  the  disease  was 
subsequently  proved  by  its  rapid  spread  on  beuy 
introduced  from  without,  e.g.  the  Sandwich  Islands 
and  New  Caledonia ;  and,  also,  by  the  disappearance 
of  the  disease,  in  other  instances,  under  the  influence 
of  the  segregation  and  isolation  of  lepers,  without  any 
concurrent  material  alteration  in  food  or  other  cireuia- 
stances,  e.g.   Scotland,  Ireland,  and  most  European 
countries. 

Mr.  Jonathan  Hutchinson  very  sagaciously  and 
truly  remarks  that  leprosy  is  more  especially  t  dis- 
ease of  semi-civilisation.  Savages  are  exempt,  the 
highly  civilised  are  exempt,  but  when  the  savage 
begins  to  wear  clothes  and  live  in  houses  he  becomes 
subject  to  the  disease.  In  other  words,  in  the  early 
stages  of  civilisation,  opportunities  of  infection  are 
multiplied,  and  their  influence  is  not  counteracted 
by  cleanliness  of  house  or  person. 

Climate. — Climate  can  in  no  way  be  considered  i 
cause  of  leprosy,  for  leprosy  exists  in  all  climates  tod 
in  all  latitudes.  But  it  does  seem  to  have  son* 
influence  in  determining,  to  a  certain  extent,  the  type 
the  disease  assumes.  It  would  appear  that  the  nodular 
form  is  more  common  in  cold,  damp  climates;  the 
nerve  form  in  warm  or  dry  climates. 

The  lepra  bacillus. — Hansen  remarks,  "There* 
hardly  anything  on  earth,  or  between  it  and  heaves, 
which  has  not  been  regarded  as  the  cause  of  leprosy." 
However  true  this  remark  may  be  as  regards  times 
prior  to  Hansen's  discovery,  we  are  now  practically 
certain  that  the  lepra  bacillus  is  the  cause  of  leprosy. 
The  only  gap  in  the  evidence,  otherwise  conclusive, 
lies  in  our  present  inability  to  convey,  by  inoculation 
or  otherwise,  the  cultivated  bacillus  to  the  lower 
animals,  or,  perhaps,  to  man  himself. 

Many  attempts  have  been  made  to  communicate 
leprosy  to  man  by  \noc\Aafcvwi  \  \&hRx<fsy  with  one 
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'tent,  we  cannot  understand  the  transmission  of  a 

~rm  from   a  grandparent  to  a  grandchild  through 

parent   who  is   not,   never   was,    and    may  never 
^come,  a  leper.      Such  a  thing 'would    imply    prol- 
iferation  of    the   bacillus    in     the   parent   without 
fethological  evidence  of  its  presence. 

Even  admitting  that  leprosy  is  sometimes  trans- 
mitted by  ovum  infection,  this  method  of  transmission 
cannot  be  the  only  one,  or  even  a  common  one,  for 
many  lepers  have  no  leper  ancestors ;  and,  as  is  well 
known,  the  healthy  European,  coming  from  a  country 
in  which  leprosy  has  not  been  seen  for  generations, 
may  acquire  leprosy  on  visiting  a  country  in  which 
the  disease  is  endemic. 

If  leprosy  l>e  communicated  generally,  or  even  some- 
times, by  parent  to  child  by  heredity,  how  explain 
the  striking  fact,  brought  out  by  Hansen,  that  of  the 
numerous  offspring  of  160  Norwegian  lepers  who  emi- 
grated to  America  not  one  has  Income  a  leper?  Or, 
again,  the  equally  well  attested  fact  that  ehidren  some- 
times become  lepers  first,  their  parents  afterwards  .' 

Another  powerful  argument  against  the  doctrine 
of  heredity  is  the  circumstance  that  lej>ers  ljecomc 
sterile  early  in  the  disease.  From  this  it  is  evident 
that  unless  the  ranks  of  leprosy  are  recruited  in  some 
other  way  than  by  heredity  the  disease  would  in- 
evitably die  out  in  one,  or  at  most,  two  generations. 

From  considerations  such  as  these  the  view  that 
leprosy  is  an  hereditary  disease  has  now  few  adherents 
among  the  well  informed. 

ConUujion. — With  few  exceptions,  the  best  authori- 
ties believe  that  leprosy  is  propagated  by  contagion, 
and  only  by  contagion.  The  same  unanimity  of 
opinion  does  not  obtain  as  to  the  particular  way  in 
which,  or  medium  by  which,  the  eoiitagium  is  applied  ; 
but  that  it  passes  directly  or  indirectly  from  the 
infecting  leper  to  the  infected,  nearly  all  are  agreed 
to  regard  as  l>eing  practically  proved.  The  principal 
facts  and  considerations  on  which  this  importan 
conclusion  is  founded  are  as  follows : — 


Leprosy  is  a  germ  disease,  and  therefore  it  canni 
originate  <fe  mm*.     It  must  come  from  a  preH?sihUi] 
genu  whose  habitat  may  be  air,  soil,  water,  plan    . 
beast,  food,  or  man.     That  the  habitat  of  the  infec 
ing   germ  is  man  is  rendered  in  the  highest  degn 
probable  by  the  fact  that  the  germ  is  found  in  tl 
human  tissues  and  hitherto  nowhere  else  ;  and  by  tl 
fact  that  leprosy  has  never  been  known  to  appear  c 
virgin  soil  independently  of  the  prior  advent  of 
leper,     When  a  leper  settles  down  in  virgin  countt 
after  a  time  eases  of  the  disease  crop  np  among  I 
companions  and   immediate    neighbour*.      Some 
these  newly -made   lepers,   proceeding  to  a  diflere 
pari     of    the    country,    in    time    become   centres    f 
other  groups  of  cases.     Thus  in  the  early  history 
the  introduction  of  leprosy  into  a  virgin  country — 
Now    Caledonia  —  the   spread    of    the    disease   fro 
individual  to  individual,  and  from  place  to  place,  « 
be,  and  has  l»een,  traced. 

In  further  proof  it  can  be  advanced  that  n 
only  may  a  native  of  a  non-leper  country  acquire  tl 
disease  on  visiting  a  leper  country,  but  he  may  al 
communicate  the  disease  to  others,  his  country  me 
on  his  return  to  his  own  country.  There  is  at  lea 
one  well-authenticated  example  of  this  on  recor 
Dr.  Hawtrev  Benson,  in  187*2,  showed  at  the  Medic 
Society  of  Dublin  a  leper,  an  Irishman,  who  hi 
acquired  bis  disease  in  the  West  Indies.  After  h 
return  to  Ireland  he  slept  in  the  same  bed  as  h 
brother,  who,  moreover,  sometimes  wore  the  lepei 
clothes.  In  time  the  brother,  who,  had  never  be* 
out  of  the  United  Kingdom,  became  a  leper,  and  wi 
shown  to  the  same  medical  society  in  1877.  In  th 
case  there  can  be  no  question  of  fact  or  of  diagnosi 
Such  a  case  can  only  be  explained  by  contagio* 
Many  similar,  though  not  quite  so  well  authenticate 
and  conclusive,  instances  of  the  communication  < 
leprosy  by  contagion  are  on  record  ;  but  the  case  jus 
mentioned  is  alone  almost  conclusive,  for  if  leprosy 
pro  ved  to  be  commumcaVAe  \yj  cowW^vsn  *va  wv%  <»& 
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~ ^  probabilities  are  that  it  is  so  acquired  in  every 

It  has  been  advanced  against  the  contagiousness 

***  leprosy,  that  it  attacks  a  very  small  proportion 

°tilj  of  the  attendants,  nurses,  and  doctors  in  leper 

4*vlnm8.    But  might  not  a  similar  objection  be  raised 

to  the   contagiousness   of   scabies  or  of   ringworm  ? 

The  conditions  for  successful  contagion  are  known  and 

an  be  easily  avoided  in  the  latter  diseases  ;  they  are 

not  known,  and  are  therefore  not  invariably  avoided 

in  leprosy.     All  contagious  diseases  demand  certain 

conditions  for  their  diffusion.     In  some  diseases  these 

conditions  are  easily  complied  with  and  often  concur  ; 

in   other  diseases  they  are  with  difficulty  complied 

with  and  rarely  concur.    Leprosy  belongs  to  the  latter 

category. 

Probably  intimate  personal  contact,  and  certain 
concurrences  in  the  phases  of  the  disease  with  special 
conditions  in  the  health  or  physiological  state  of  the 
recipient — conditions  which  are  as  yet  unknown,  and 
which,  for  all  we  know,  may  concur  only  at  long 
intervals  in  the  intercourse  of  any  two  individuals  — 
are  necessary  for  the  successful  communication  and 
acquisition  of  leprosy.  The  simple  implantation  of 
the  bacillus  does  not  suffice  ;  for,  as  already  pointed 
out,  of  the  many  inoculations  that  have  been  made 
only  one  has  any  claim  to  l>e  regarded  as  having  l>een 
successful. 

Articles  of  diet — such  as  dried  fish  have  been 
incriminated  as  media  for  infection.  Mr.  .Jonathan 
Hutchinson  has  for  many  years  strenuously  advocated 
this  doctrine.  The  data  on  which  it  is  sought  to 
establish  this  and  similar  speculations  an*,  in  the 
opinion  of  most  authorities,  insufficient,  and  do  not 
liear  critical  investigation. 

Prevention.  —  If  it  be  conceded  that.  lep:osy  is 
caused  by  a  germ,  that  it  is  contagious  directly  or  in- 
directly, and  that  it  never  breaks  fresh  ground  unless 
first  introduced  from  without  and  by  a  leper,"  then 
the  leper  must  /«»  regarded  as  a  source  ot  Olaw^vy^  *a\^ 
h  h 


tip  only  »iarce  of  danger 

far*  amongst.    Therefore  a 

w%j  of  suppressing  the 

lLjoo  of  existing  lepers. 

,  however,  especially  ita  sue 

fmiif    practicaJ    expressior 

i l»  a  prrfrcUr  logical  conclusion  — 

tim  rights  of  the  mdividt 

■rising   from    eonc« 

aa  veil  as  from   the 

fcoaa  caaes  from  without. 

incident  to  any  al 

wholesale  system  of  thorough  isolation,  ai 

hat  the  most  that  can  be  hoped  for  at  t 

*.!m\  i:Mt  in  the  present  state  of  public  opini 

mM.rieu  sv^ceui  of  se^rcpuion  and   isolati( 

>.w>  '\'TVAi  <o  successfully  in  recent  years  i 

NV'it're   possible,  therefore,   lepers  shoul 

^vvu    •!  -svlatcd  asylums,  which  should  besc 

ks    v*  :  p^\e  attractive.     Those  who  cannot  1 

ersua<:ed.  to  enter  these  asylums  should 

t>     nice     as    possible    fi*om    their  faniiiie 

vu      •       scrupulous  cleanliness  of   their  p< 

'♦.•i;svs  siiou'a  also  be  insisteil  on.     Lepers 

to   "v   a!  "owed  to  beg  in  the  streets — as  i 

.■ase   v     Fasten:  cities*   to   keep  shops,   or 

:  »l  ,'.-  c'oches  intended  for  sale,  to  wander 

vv  ;*;:ry  as  iwiiars  or  mendicants,  to  hire  i 

o;;t    as   <cr\ar.ts  or   prostitutes,   or   to  freq 

and   pi;l\:c  places.      All  lepers  in  the  ulcen 

ot"  the  disease,  when  it  is  to  be  presumed  thj 

ot*  IvAciHi   a iv   tving   constantly  given  off 

sores,  siiouul  Iv  still  more  scrupulously  isol 

discharges,  clothes,  and  dressings  being  syst 

destroyed    or   disinfected.      A  child    born  < 

should  at  once  Ik?  removed  from  the  diseas 

and,  if  necessary,  cared  for  at  the  public  ex 

If  laws  were  enacted  to  give  effect  to  sucl 

sense  precautions,  and  \i  tVvsse  Wws  were 

carrivd    out,   the    best   resv\\\A  m\^v\»  \*b  > 
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^^prosy  is  feebly  contagious,  or  rather,  the  conditions 
*Or  successful  contagion  rarely  recur ;  so  rarely,  that 
*t  is  more  than  probable  that  under  such  a  modified 
System  of  segregation  and  isolation  as  that  indicated, 
they  would  recur  so  seldom  that  the  disease  would 
>^apidly  die  out. 

Vaccination, — It  has  not  been  actually  proved 
that  leprosy  can  be  communicated  by  vaccination, 
although  there  is  some  evidence  in  favour  of  such  a 
supposition.  But,  although  this  has  not  been  proved, 
it  is  an  obvious  and  very  desirable  precaution,  in 
countries  in  which  the  disease  is  endemic,  to  take 
care  that  the  vaccinifer  is  not  only  not  the  subject  of 
actual  leprous  eruption,  but,  also,  that  he  or  she  comes 
from  a  family  and  community  free  from  leprosy. 
-An  apparently  healthy  vaccinifer  may  contain  lepra 
t^acilli  in  a  latent  state,  may  be,  in  fact,  a  potential 
leper  capable  of  communicating  the  disease. 

Treatment*— Scrupulous  and  systematic  atten- 
tion to  personal  and  domestic  hygiene  and  cleanliness  ; 
frequent  bathing  and  the  free  use  of  soap  ;  frequent 
changes  of   underclothing ;    good   food ;    fresh    air ; 
light  work ;    the   avoidance   of   over-strain,    fatigue, 
and  of  exposure  to  bad  weather ;  these  things  are  all 
of   prime   importance   in   the  treatment   of   leprosy, 
and  should  be  insisted  on.     It  has  been  found  that 
most  lepers  on  being  placed  in  favourable   hygienic 
conditions  improve   for  a  time,  and  that  in  a  small 
proportion  of  cases  the  disease  by  these  means  may 
sometimes  be  actually  arrested.     Europeans  who  have 
contracted    leprosy  in  the  tropics  almost  invariably 
undergo   temporary  improvement   on    return  to  the 
more   bracing   climate   and  more    nutritious  diet  of 
their  native  lands.     It  seems  to  me  that  the  methods 
of  treatment  now  coming  into  vogue  for  tuberculosis 
are  equally  applicable  to  leprosy. 

Many   drugs    have    been  regarded,  from    time  to 

time,  as  being  more  or  less  of  the  nature  of  specifics 

in  the  treatment  of  this  disease.     But,  though  some 

of  these  drugs  appear  for  a  time  to  do  good,  and  in 

//  h  2 
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consequence  acquire  a  certain  degree  of  popularity^^- 
hitherto  all  of  them,  one  after  another,  have  sooneg*^ 
or  later  fallen  into  disfavour.  There  is  no  goo«g— -^ 
reason  to  think  that  any  known  medicinal  substam^.  m 
is  really  a  specific  for  leprosy,  in  anything  approac^^ 
ing  the  sense  that  mercury  and  iodide  of  potassiu^^^ 
are   specifics   in   syphilis.     One   is   very   apt   to  ^ 

deceived  in  estimating  the  value  of  a  drug  in  leproa^^y: 
.  The  leper  applies  for  treatment  generally  during,        0r 
soon  after,  one  of  the  periodical  exacerbations  of  ~^^,he 
disease,  and  when  the  nodules  and  other  erupti^cDns 
are   active   and   well  pronounced.      In   the   natu&.ral 
course   of    events,   and    without   treatment   of    aem.ny 
description,  especially  if  the  patient  be  placed  uim<ier 
favourable  hygienic  conditions,  these  acute  manifesta- 
tions tend  to  become  quiescent,  and  the  disease  tem- 
porarily  to    ameliorate.     Observers   are   too  apt    to 
attribute  this  natural  and  temporary  amelioration  to 
whatever  drug  the  patient  may  happen  to  be  talcing 
at  the  time.     Moreover,  in  judging  of  the  value  of 
any   drug   in   leprosy,  it  must  be  remembered  that 
the  disease  may  be  arrested  spontaneously,  or  even 
be  recovered  from,  and  that  without  the  use  of  any 
drug  whatever. 

Chaulmoogra  oil  (oleum  gyiiocardium),   in  closes 
of    from   two    to  ten    up   to    forty  drops   or  more, 
according      to      tolerance,     three     times     a     day, 
together    with  inunction  of   the  same    drug    mixed 
with     some      oil,     is     a     favourite     remedy    with 
English   practitioners.     Such  lepers  as  can  assimilate 
large  doses  of  this  drug  appear   to   derive   benefit 
Sandwith    has    reported    a   case    in    which  marked 
benefit  followed  persistent  hypodermic  administration 
of  chaulmoogra.   I  have  had  lepers  under  my  care  who 
in    addition   to    large    doses  of  chaulmoogra  by   th 
mouth,  received  hypodermic  injections  daily  up  to  or 
drachm  of  the  drug.     The  improvement  for  a  time  w 
/narked.     The  \y<\c\\Y\,W\\^\^,^*Yt;.  yist  avS  abunda 
in    the  nodules  i\\iv\w*  awvV  v\i\^x  *&\*fc.w.  \x*s&a&» 
unci    there   was  no    akwlW  ™    VSwax   «^w« 
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7*oouraged  by  the  clinical  results,  I  have  persevered 
**th  this  treatment  for  many  weeks  at  a  time.  In 
°fce  instance  the  patient  died  from  what  was  sus- 
piciously like  fat  embolism ;  in  another,  while 
very  large  doses  of  chaulmoogra  were  being  taken 
bp  the  mouth  and  injected  hypodermically,  severe 
leprotic  fever,  associated  with  profuse  eruption  of 
lepromata,  set  in. 

Gurjun  oil,  once  in  favour,  seems  to  have  been 
abandoned. 

Unna  claims  to  have  cured  several  cases  of  leprosy 
by  the  internal  administration  of  ichthyol  in  increasing 
doses,  combining  the  internal  medication  with  vigorous 
robbing  of  the  arms  and  legs  twice  a  day  with  pvro- 
gallic  acid  (10  per  cent.)  in  lanolin,  and  the  cheeks 
and  trunk  with  chrysophanic  acid  (10  per  cent)  in 
lanolin  ;  at  the  same  time  applying  to  the  forehead 
and  chin  a  plaster  of  chrysophanic  and  salicylic  acids 
with  creasote,  changing  the  plaster  every  clay.  The 
treatment  is  continued  for  a  month,  and  is  then 
followed  by  a  course  of  warm  baths  before  being 
resumed. 

Tuberculin  has  also  been  tried.  It  produces  a 
local  and  a  general  reaction,  which  is  sometimes 
curiously  delayed  for  one  or  two  days.  80  far  from 
doing  good  it  seems  to  aggravate  the  disease,  causing 
fresh  eruptions,  and,  also,  causing  bacilli  to  appear  in 
the  blood. 

Dr.  Radcliffe  Crocker  has  recorded  several  cases  of 
leprosy  in  which  great  improvement  followed  weekly 
hypodermic  injections  of  one-fifth  of  a  grain  of  per- 
chloride  of  mercury. 

Iodide  of  potassium  aggravates  leprosy  if  given 
in  full  doses ;  it  not  only  affects  the  general  health 
prejudicially,  but  it  causes  fresh  eruptions  to  appear. 

Danielssen  regards  salicylate  of  soda,  combined 
with  cod-liver  oil,  quinine  and  iron,  good  food,  and 
good  hygiene,  as  the  best  treatment  for  leprosy. 
He  claims  for  the  salicylate,  if  commenced  within 
the  first  few  months   from  the  appe&mv&  ol  \*W 
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disease,  that  it  sometimes  effects  a  cure.  He  bogig; 
with  fifteen  grains,  four  times  a  day,  and  gradual^ 
increases  the  dose  during  six  months  or  a  year. 

I  have  tried  thyroid  in  in  a  case  of  nerve  lepro^^ 
The  patient  is  now  absolutely  free  from  symptoms^ 

Hydroxylamin,  europhen,  naphthol,  salol,  metfcr^ * 
ene  blue,  and  aristol  have  also  been  tried  recent. 7p 
the  results  have  not  proved  encouraging. 

Nerve  stretching,  with  or  without  nerve  splittit^ 
has  been  strongly  advocated  (McLeod)  for  the  core 
of  leprous  neuralgia,   anaesthesia,   muscular  atropj^ 
and   other   trophic   lesions.     At   the   best  they  can 
benefit  the   local  lesion  alone,  and  that  but  tempo- 
rarily, and  only  in  the  earlier  stages  of  the  leprous 
neuritis   before   the    nerve    has    undergone    fibrous 
transformation. 

In  the  case  of  leprous  nodules  spreading  on  to 
the  cornea  and  threatening  to  interfere  with  the  line 
of  vision,  Broeckmann  has  shown  that  the  extension 
of  the  lepronia  may  be  arrested  by  division  of  the 
cornea  on  the  pupillary  side  of  the  lesion  ;  it  is  found 
that  the  bacilli  do  not  traverse  the  cicatrix.  Tarso- 
rhaphy  for  ectropion  of  the  lower  lid  ;  iridectomy  for 
iritis,  or  synechia? ;  tracheotomy  for  laryngeal  stenosis; 
and  necrotomy  for  bone  disease,  may  sometimes  have 
to  be  performed.  Horder  strongly  recommends  ampu- 
tation for  perforating  or  other  forms  of  ulceration; 
the  general  health  is  much  improved  by  the  removal 
of  such  sources  of  sepsis.  The  existence  of  leprosy 
does  not  materially  interfere  with  the  success  of 
surgical  operations.  I  once  removed  an  enormous 
elephantiasis  of  the  scrotum  from  a  confirmed  leper ; 
the  presence  of  the  leprosy  did  not  prevent  sound 
healing  of  the  extensive  operation  wound,  the  man 
making  a  good  recovery  so  far  as  the  operation  tf*8 
concerned. 

If  only  one  tubercle,  or  one  limited  lepra  macula 
is   present,    and   there   have  been  no    constitutional 
.signs  of  a  general  \uvas\o\\,  *\t  va>  fc&sWVAs,  to  excise 
frwly  the  affected  ^ot.     It  \&  yasfc,  v^^^  ^  ^ 
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this  spot  we  may  be  dealing  with  the  primary  lesion  of 
Wprosy — the  point  of  invasion — and  that  as  yet  the 
disease  is  limited  to  this.  At  all  events,  to  excise 
this  can  do  no  harm ;  and  in  face  of  the  terrible  fate 
which  is  otherwise  in  store  for  the  victim  of  this 
infection,  it  would  be  wrong  to  withhold  any  possible 
chance  of  escape,  however  small,  such  a  trifling  opera- 
tion might  afford.  A  case  has  been  recorded  in  which 
*  child,  twenty-seven  months  old,  presented  on  one 
kopfe  a  minute,  red,  anaesthetic  spot  which,  on 
■ucToscopic  examination,  proved  to  contain  lepra 
bacilli.  The  child's  brother  was  a  confirmed  leper. 
Six  months  after  the  discovery  of  the  spot  it  was 
seised  and  the  wound  cauterised.  This  was  done 
in  October,  1893  ;  in  April,  1894,  the  child  showed 
no  signs  of  leprosy. 

As  already  mentioned,  the  occurrence  of  acute 
disease  may  cause  absorption  of  leprous  deposit. 
This  has  been  more  particularly  observed  after 
erysipelas.  It  has  accordingly  been  proposed  to  treat 
kpittey  by  inoculations  of  the  erysipelas  streptococcus, 
op  ^7  injections  of  the  filtered  toxin  obtained  from 
^tures  of  that  organism  (Impey). 
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CHAPTER     XXXIV. 

YAWS  (FRAMBCBBIA). 

Detaltlom. — Taws  is  a  contagious,  inoculable  da 
ease  cbaraoterised  by  an  indefinite  incubation  period 
followed  usually  by  fever,  by  rheumatic-like  pti»i 
and  by  the  appearance  of  papules  on  the  skin,  which 
generally  develop  into  a  fungating,  granulomatooi, 
encrusted  eruption.  It  runs  a  chronic  course;  * 
mostly  protective  against  a  second  attack ;  and,  to 
a  certain  extent,  is  influenced  by  mercury  and  pots* 
sium  iodide. 

Geographical  distribution. — Yaws  is  widely 
diffused  throughout  the  greater  part  of  the  tropical 
world.  In  certain  places  it  is  very  common— as  in 
tropical  Africa,  particularly  on  the  west  coast;  in 
many  of  the  West  India  islands ;  in  Ceylon,  where 
it  is  one  of  perhaps  several  diseases  included  under 
the  term  parangi  ;  in  Fiji,  where  it  is  known  as  eoko; 
in  Java ;  in  Samoa ;  and  in  many  of  the  islands  of  the 
South  Pacific.  It  is  difficult  to  say  to  what  extent  it 
exists  in  India ;  some  deny  its  presence  there  altogether, 
but  recent  observations  show  that  it  does  occur  there 
to  a  limited  extent  Powell  has  recognised  and  de- 
scribed it  as  occurring  in  Assam.  Barker,  of  Borneo, 
has  recently  shown  that  the  skin  disease  of  the 
Eastern  peninsula  described  by  Brown  under  the 
name  of  purru  as  being  common  in  parts  of  the 
Malay  peninsula  is  yaws.  Taws  occurs  in  China* 
but  is  rare  there — at  all  events  on  the  coast  In 
some  of  the  West  India  islands,  and  in  Fiji,  almost 
every  child  passes  through  an  attack.  In  the  latter, 
according  to  Daniels,  those  children  who  do  not 
acquire  the  disease  in  the  ordinary  way  are  inoculated 
with  it  by  their  parents,  who  regard  an  attack  of  yaws 
as  an  occurrence  more  or  less  necessary  and  wholesome. 
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iolls  has  made  a  careful  and  admirable  study  of 
it  Indian  yaws.     His  inclination  is  to  look  upon 
angi,  coko,  and  similar  Asiatic  and  Pacific  island  dis- 
hes as  specifically  different  from  the  African  and  West 
idian  disease.     Daniels,  however — a  most  accurate 
baerver,  who  has  had  extensive  experience  in  Fiji, 

*  British  Guiana,  and  in  Africa — shows  very  clearly 
tbat  in  these  places  the  diseases  are  identical.  Prob- 
acy the  view  that  certain  forms  of  the  parangi  of 
Oeylon  are  not  yaws  is  likewise  incorrect. 

It  is  impossible  at  the  present  day  to  settle  the 

point,  but  it  seems  probable  that  yaws  was  originally 

*n  African  disease,  and,  so  far  as  America  and  the 

West  Indies  are  concerned,  that  it  was  introduced  by 

wgro  slaves.     In  the  days  of   West  Indian  slavery 

the  specific    and    infectious    nature    of    yaws    was 

thoroughly    recognised.      The    planters,    from    com- 

pfcrcial,  apart  from  other  considerations,  by  institut- 

lng  yaws   houses   and   similar    repressive    measures, 

took  much  trouble  to  keep  the  disease  under.      Since 

emancipation  has  permitted  the  West  Indian  negro 

to  revert   to   some  extent  to  the  state  of   savagery 

from  which  he  hat!  partly  emerged,  yaws  has  again 

become  very  prevalent,  and  is  now  a  principal  and 

loathsome  feature  in  the  morbidity  of  these  islands. 

Symptom*. — The  initial  /are r. — In  yaws  there 
is  an  incubation  stage  of  very  variable  duration — two 
weeks  to  six  months*  —the  appearance  of  the  char- 
acteristic eruptions  being  preceded  by  a  certain 
amount  of  constitutional  disturbance.  The  intensity 
of  the  general  symptoms  varies  within  wide  limits. 
Sometimes  they  are  hardly  perceptible,  and  are  not 
complained  of;  usually  there  is  well-marked  malaise 
with  rheumatic  pains.  Occasionally  there  is  severe  con- 
stitutional disturbance,  lasting  for  at>out  a  week,  with 

•  fctulet,  who  inoculated  fourteen  healthy  i>erson*  with  yaws, 
found  the  firat  lerion  in  from  twelve  to  twenty  «Uyn  :  Charlouia,  ir 
twenty -eight  inoculation**,  ohnerved  h  papule  at  the  nite  of  inocu 
tattoo  after  fourteen  day*.     Natu rally  act^uire«\  yawa  w  repute 
to  hmre  m  longer  incubation  period  than  the  \nocu\fctev\  vYwnofc. 
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rigor,  smart  fever — 100°  to  103° — persistent  hea*t, 
ache,  pains — worse  at  night — in  the  long  bones,  joints 
and  loins,  and  sometimes  gastric  disturbance  a^^ 
diarrhoea.  During  the  decline  of  these  constitution^ 
symptoms  the  eruption  appears. 

Stage  of  furfuraceous  desquamation. — The  &Vji? 
becomes  harsh  and  dry,  loses  its  natural  gloss,  and 
here  and  there  patches  of  light-coloured,  very  foe 
furfuraceous  desquamation,  best  appreciated  with  the 
aid  of  a  lens,  are  formed.  These-  patches  are  mostly 
small  and  circular ;  occasionally  they  are  oval,  irregu- 
lar, or  form  rings  encircling  islets  of  healthy  skin. 
Their  extent  and  number  are  very  uncertain.  They 
are  scattered  irregularly  over  limbs  and  trunk ;  occa- 
sionally they  may  be  almost  confluent,  the  patches 
coalescing  and  giving  rise  to  an  appearance  as  if  the 
entire  skin  had  been  dusted  over  with  flour.  On  the 
other  hand,  this  furfuraceous  desquamation  may  be  so 
slight  as  to  be  overlooked.  In  other  instances  it  may 
be  very  marked ;  the  heaping  up  of  desquamating 
epidermic  scales  producing  white  marks,  very  evident 
on  the  dark  skin  of  a  negro  or  Oriental. 

This  patchy,  furfuraceous  condition  of  the  skin 
occurs  not  only,  at  the  early  stages  of  yaws,  but  it 
may  persist  throughout  the  attack,  or  reappear  as  a 
fresh  eruption  at  any  period  of  the  disease. 

The  yaw  (Fig.  61).— When  the  furfuraceous 
patches  have  been  in  existence  for  a  few  days  minute 
papules  appear  in  them.  Describing  these  papule** 
Nicholls  remarks  that,  in  examining  them  with  » 
lens,  "  they  are  seen  to  be  apparently  pushed  up 
from  the  rete  Malpighii  through  the  horny  epidermis, 
which  breaks  over  their  summits  and  splits  in  radi- 
ating lines  from  the  centre,  the  necrosed  segments 
curling  away  from  the  increasing  papule.  When 
the  papules  become  about  a  millimetre  in  height 
and  breadth,  a  yellow  point  may  be  observed  oH  the 
summits  .  .  .  consisting  not  of  a  drop  of  pus  under 
the  epidermis  .  .  .  but  of  a  naked,  cheesy-looking 
substance,  which  cannot  be  wiped  away  unless  undue 
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force  be  used.  Frequently  a  hair  will  be  observed 
ianiing  from  this  yellow  substance,  thereby  indicating 
that  the  hair  follicles  are  the  centres  of  the  change 
going  on."  This  eruption  may  persist  during  the 
entire  attack,  or  it  may  appear  at   any  time  during 


Fig.  61.— Yaws. 


the   course   of   the   disease.      When    extensive    and 
occurring  late,  it  indicates  a  protracted  attack. 

The  papule,  having  arrived  at  this  stage,  may 
either  cease  to  grow,  the  apex  becoming  depressed, 
cupped,  and  lined  with  the  yellow  cheesy  material 
alluded  to ;  or  it  may  go  on,  increasing  in  size,  to  the 
formation  of  the  typical  yaw.     Tn  the  latter  case  the 


524  Yaws. 

lesion  gradually  grows  into  a  rounded  exc 

the  yellow  material  at  the  top  widening  oat  so  aw* 

form  a  complete  cap  encrusting  the  little 


The  yaw  so  formed  may  be  no  larger  than  a  split  pa; 
or  it  may  attain  the  breadth  of  a  crown  piece.  Tk 
smaller  tumours  are  hemispherical ;  the  larger  are  mon 
flattened  or  even  depressed  at  the  centre,  posses* 
ing  everted,  somewhat  overhanging,  rounded  edges. 
Occasionally,  though  rarely,  a  big  yaw  may  include 
an  area  of  sound  skin.  Several  yaws  may  coalesce, 
and  together  cover  a  large  and  irregular  surface, sin 
entire  cheek,  a  popliteal  space,  or  the  dorsum  of  * 
foot  In  the  case  of  these  large  yaws,  the  surface  of 
the  growth  is  apt  to  be  irregular  and  fissured,  lb 
neighbourhood  of  the  mouth  and  anus  are  faTomite 
sites  for  coalescent  yaws ;  in  such  situations  the 
moisture  of  the  parts  softens  and  removes  the  crust 
wholly  or  in  part*  so  that  the  surface,  in  addition  to 
being  fissured,  may  be  more  or  less  bare,  sodden,  and 
fungoid. 

The  crust  which  caps  and  encloses  an  uninjured 
yaw  is  yellowish,  granular,  blotched  with  blood  stains 
and  encrusted  dirt.  At  first  the  crust  is  somewhat 
moist,  but  gradually  it  becomes  dry,  brown,  and 
even  black.  The  crusts  are  firmly  adherent,  requir- 
ing some  force  to  remove  them ;  a  proceeding  which, 
though  painless,  may  entail  a  little  oozing  of  Wood. 
Deprived  of  its  crust  the  little  swelling  is  seen  to  be 
red  in  colour,  and  generally  smooth  and  rounded  on 
the  surface.  According  to  size,  it  stands  out  any- 
thing from  one-eighth  to  six-eighths  of  an  inch  above 
the  surrounding  healthy  skin.  Immediately  after 
removal  of  the  crust  the  exposed  surface  begins  to 
pour  out  a  pale,  yellowish-grey,  viscid  fluid,  which 
soon  becomes  inspissated,  rapidly  forming  a  fresh 
cap  to  the  yaw.  Pus,  unless  as  a  consequence  of 
irritation,  is  not,  as  a  rule,  found  under  the  crust* 

Although  the  formation  of  the  papules  and  yaws 
is  attended  with  much  itching,  the  yaw  itself  is  not 
at  all  sensitive;  the  tumour  may  be  touched  with 
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acid  even  with  impunity — a  diagnostic  point  of  some 
iTn]Nirtanc«*. 

The  yaw  usually  attains  its  maximum  develop- 
ment in  two  weeks:  for  several  weeks  longer  it 
remains  stationary  lief  ore  beginning  to  shrink.  The 
crust  then  thins,  shrinks,  darkens,  separates  at  the 
periphery,  and  at  last  falls  off,  disclosing  at  the  site 
uf  the  former  fungating  mass  a  slightly  thickened 
Kpot  of  fairly  sound  skin  which,  though  pale  at  first, 
may  subsequently  become  hyperpigmented. 

W&ration. — Such   is  the  normal  process  of  evo- 
lution and  involution  of  a  yaw.     But  it  sometimes 
happens   that    the    tumours,    in    place    of    In 'coining 
•Wljed,  break   down  and   ulcerate,   the   ulceration, 
jwwew,  Wing  confined  to  the  yaw  itself.      In  other 
^stances  ulceration  goes  deeper  and  extends  circum- 
ferential ly,   giving  rise   to  extensive  sores  with  sub- 
^luent  cicatricial  contractions.    Such  uleerationsjnay 
°f  way  not  lie  encrusted.       With  the  development  of 
tiiedeejier  and  wider  forms  of  ulceration,  the  typical 
lesions  of  yaws  may  disappear  for  a  time,  or  perhaps 
permanently.     In  the  latter  case  the  ulcers  are  said 
iwt  to  \h*.  infective,  and  do  not  communicate  yaws  ; 
tliey  art*,  therefore,  to  be  regarded  rather  as  compli- 
cations   or,    it    may    bo,   seijuehe.      Such    ulcers   mnv 
persist  for  years,      laceration,  according  to  Nichnlls, 
occurs  in  about  8  per  cent,  of  cases. 

Onychia.-  -Yaws   may  occur  around   or   under  a 
nail  and  give  rise  to  a  troublesome  form  of  onychia. 

Font  ytiirn. — When  a  yaw  develops  on  tin*  soli*  of 
afiiot,  in  consequence  of  l>eing  bound  down  by  the 
flense  and  thick  epidermis,  it  causes  much  su tiering. 
Spreading  laterally  under  the  thick,  leathery,  and 
unyielding  epidermis,  it  may  attain  a  large  size. 
After  a  time  the  epidermis  over  the  growth  gives  way, 
splitting  in  a  radiating  fashion.  Pressure  being  thus 
removed,  the  yaw  fuiigates,  and  suffering  diminishes. 
A  cracked  scaly  condition  of  the  hands  and  feet, 
sometimes  jiersisting  for  years,  is  not  unusual  in 
/nyirjes,    and   must    not    be    e-olifuuiuVeA   v»'\V\\   Nvws 
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although    not  unfrequently    the    two   conditions  co 
exist.* 

Distribution* — The   yaws   may  be  scattered  dW 
the  whole  body  ;  or  the  crop  may  be  limited  to  m 
or  two  growths  ;  or  they  may  be  confined  to  a  *ii 
cum  scribed  region  of  the  akin.      They  are  com  mow* 
on  exposed  parte,  on  the  ante  nor  surface  of  the  Wy 
and  on  parts  especially  liable  to  injury,  as  tin.  fa 
and    legs.     They   are  most  frequently  found  OB  tin 
lower   extremities ;    rarely    on    the   sculp,    and  attl 
more   rarely    in    the    axil  ho.     They  are  hardly  H* 
seen  on  mucous  surfaces  unless  about  the  lips,  arrow 
the  angles  of  the  mouth t  and  in  the  nostrils,  wW 
they  often  form  clusters. 

Duration  and  recurrences.- — Yaws  lasts  for  weeks 
months,  or  years,  it«  duration  depending  on  the  genera 
health,   idiosyncrasy,   hygienic    conditions,    and   tht 
treatment    employed,     Mild    cases    in   healthy   sub 
ject-  finish  in  about  six  weeks.     In  other  instance* 
es()ecially  in  the  debilitated,  the  disease  runs  on  foi 
months,  successive  crops  of  eruption  being  evolved. 
Sometimes  these  recurrences  may  stop  short  at  the 
stajje   of  desquamation,   or  at  the  papular   stage,  or 
they  nwiv  proceed  to  the  formation  of  typical  yaws. 
The  recurrences  are  usually  preceded  by  feverishness, 

*  In  the  course  of  time  the  West  Indian  negroes  have  adopted 
a  peculiar  jargon-  a  mixture  of  French,  English,  and  Spanish— 
t<»  designate  tlie  various  manifestations  of  yaws.  The  scaly 
patches  are  known  in  some  of  the  islands  as  "pian  dartres,*1  in 
Jamaica  as  "yaws  caeca '' :  the  papular  stage  of  eruption  as 
"pian  gratellc":  when  the  |>apular  eruption  occurs  as  a  late 
symptom,  it  may  he  called  "pian  charaib,"  or  "guinea-corn 
yaws.*'     The   developed    yaw    is    sometimes    known    as     "bouton 

pian. ruhhoes,"  "tubba,"  "crabs,"  "crappox,"'  "crakes  "are 

expressions  applied  to  the  painful  manifestations  on  the  soles 
of  the  feet.  Forms  of  chronic  dermatitis  on  hands  and  feet  are 
called  "dartres,"  "tubboe,"  "crabs,"  "  dry  tubhoes '"  ;  or  where 
exudation  goes  on  between  cracks  in  soles  or  palms,  "running 
crab  yaws."  A  large  jn-rsistent  yaw  is  sometimes  known  as  the 
"mother,"  or  "grandmother,"  or  "  mama-pian  "  ;  smaller  yaws 
as  "daughter"  or  "granddaughter"  yaws.  Yaws  which  show 
themselves  some  time  after  the  disease  appears  to  have  subsided 
are  willed  "meudu\"  (j-cu\ew\Wv\  ^vo**.  Xvxnj%  dowX^-afcYo^  iu  the 
form  of  a  ring  are  called  "v'm^otux"  >}»*•*. 
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an  in  the  bones  and  joints ;    and  the  successive 

>j»  may   either   be   limited   and   partial   in  their 

itribution,   or    they    may    be    general.      In    Fiji, 

iniels  states,   the  average   duration  of  an  attack 

f  yaws  is  about  one  year. 

The  general  health. — Except  during  the  initial 
/ever,  or  during  one  of  the  recurring  febrile  re- 
lapses, the  general  health  is  not  as  a  rule  affected. 
Occasionally,  however,  there  is  debility  and  ca- 
chexia ;  or  there  may  be  enlargement  and  tenderness 
of  the  lymphatic  glands.  In  other  instances  the 
rheumatic  pains  are  a  principal  feature,  and  may 
be  very  severe. 

Perrittent  yaws. — That  yaws  sometimes  effects  a 
permanent  hold  is  shown  by  the  persistency  with 
*hich  it  occasionally  continues  to  recur  during  many 
yeanj.  In  such  cases  the  lesion  has  always  the 
characters  of  a  true  yaw,  and  cannot  l>e  regarded 
Ma"  secondary  "  or  u  tertiary  "  manifestation  in 
the  sense  in  which  these  terms  are  applied  to  the 
late  lesions  of  syphilis. 

Question  of  sequeff*. — Mention  is  often  made  of 
nodes,  of  gummatous-like  thickenings,  and  of  punched 
out  and  serpiginous  ulcerations  in  connection  with 
jaws.  Most  recent  authorities  regard  all  such 
phenomena  as  being  generally  the  results  of  an  inde- 
pendent, though  concurrent,  syphilitic  infection. 

It  sometimes  happens  that  an  individual  who, 
years  previously,  passed  through  an  attack  of  yaws 
is  affected  with  destructive  ulceration  of  the  soft 
palate,  or  of  the  mucous  membrane  and  cartilage  of 
the  nose.  Opinions  differ  as  to  the  true  relationship 
between  this  special  type  of  ulceration  and  the 
antecedent  yaws ;  some  holding  that  it  is  a  later 
manifestation  of  yaws,  others  regarding  it  as  purely 
the  result  of  an  independent  syphilitic  taint.  As 
regards  the  West  Indies  the  question  is  one  which, 
considering  the  great  frequency  of  l>oth  acquired  and 
congenital  syphilis  there,  it  is  hard  to  decide. 
Daniel*  nays  that  in  Fiji,  where  Hyp\n\\a  \a  wtvYtvwwxi 
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among  the  natives,  these  destructive  ulcerations  of 
palate  and  nose,  together  with  a  skin  affection  like 
lupus  vulgaris—  all  of  which  he  says  are  amenable  to 
potassium  iodide  —are  not  uncommon  ;  he  is  inclined, 
therefore,  to  regard  them  as  true  sequelae  of  yaws. 
Corney  appears  to  entertain  a  similar  opinion,  for  in 
his  annual  statistical  return  of  the  Colonial  Hospital 
Fiji,  1896,  he  classifies  eleven  cases  under  the  head- 
ing "  Lupoid  ulceration  of  posterior  nares  and  adjoin- 
ing pharyngeal  parts  (tertiary  framboesia)."  Powell 
describes  two  cases,  mother  and  child,  in  whom, 
concurrently,  a  uniform  swelling  of  the  proximal 
phalanges  of  both  hands  occurred  during  the  third 
year  of  an  attack  of  yaws.  To  the  touch  the  tones 
gave  the  impression  of  l>eing  rarefied.  The  swellings 
yielded  to  mercury. 

Question  of  a  primary  sore. — Another  jx>int  in 
the  symptomatology  of  yaws  is  the  question  of  the 
occurrence  of  a  primary  sore,  as  in  syphilis.  Numa 
Hat  says  there  is  such  a  sore,  but  that  it  is  usually 
overlooked.  He  describes  it  as  a  papule  with  a  pale 
yellow  material  at  its  apex,  which  may  remain  a 
papule,  or  which,  after  seven  days,  may  ulcerate  and 
subsequently  cicatrise.  Other  observers  do  not  agree 
with  this.  They  say  that  though  yaws  virus  applied 
to  a  pro-existing  ulcer  may  render  it  unhealthy-look- 
ing and  cause  it  to  fungate  like  an  ordinary  yaw,  yet 
successful  puncture  inoculations,  although  they  sonu- 
t-imes  give  rise  to  a  yaw  at  the  point  of  inoculation, 
do  not  by  any  means  always  produce  a  local  lesion, 
much  less  an  ulcer.  As  the  lower  animals  appear 
not  to  be  susceptible  to  yaws,  this  and  other  interest- 
ing points  cannot  be  settled  by  experiment  on  them. 

Mortality. — Although  in  the  literature  of  the 
subject  reference  is  made  to  deaths  from  yaws,  yet, 
judging  from  the  statistics  collected  by  Nicholls,  the 
mortality  must  Ik;  very  small  indeed.  In  7,157  West 
Indian  cases,  treated  in  various  yaws  hospitals,  there 
were  only  1  So  deaths — a  mortality  of  2o-S  per  thou- 
sand ;  a  deatb-vvxte,  \vs  "S\cW\\*  \^\wts  out,  less  than 
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the  average  annual  death-rate  in  one  of  the  islands — 
Antigua.      Doubtless    although    yaws   itself  seldom 
proves  directly  fatal,  intercurrent  diseases,  such  as 
sloughing  phagedena  and  phagedenic  ulceration,  pre- 
difposed  to  by  the  skin  lesions,  occasionally  do  so. 
If  the  verruga  of  Peru  be  a  form  of  yaws,  then, 
under  certain  conditions,  yaws  becomes  a  very  dan- 
gerous disease. 

JEtiology. — Contagion  and  heredity. — As  yaws 
w  highly  contagious,  all  circumstances  favouring 
contact  with  the  subject  of  the  disease  favour  its 
occurrence.  Simple  skin  contact  does  not  suffice  for 
infection  ;  a  breach  of  surface  is  necessary.  Prolwibly 
tbe  virus  is  often  conveyed  by  insect  bites,  or  by 
insects  acting  as  go-betweens  and  carrying  it  from 
»  jiw  sore  to  an  ordinary  ulcer.  Thus  the  disease 
often  commences  in  a  pre-existing  ulcer.  Cases  are 
prone  to  originate  in  certain  dirty  houses,  the  virus 
from  previous  yaws  patients  seemingly  impregnating 
tbe  floors  and  walls  of  the  filthy  huts  in  which  the 
latter  had  resided.  In  this  way  the  disease  may  be 
acquired  without  direct  transference  from  an  existing 
case. 

Yaws  is  neither  hereditary  nor  congenital.  A 
pregnant  mother  suffering  from  yaws  does  not  give 
birth  to  a  child  suffering  from  the  same  disease,  nor 
one  which  will  subsequently  develop  yaws,  unless  the 
virus  be  first  introduced  directly  through  a  breach  of 
surface  after  birth.  It  is  not  conveyed  by  the  milk  ; 
nor  does  a  suckling  suffering  from  yaws  necessarily 
infect  its  nurse. 

Age,  8*j\  occujxitwti,  race. — Although  two-thirds 
of  the  cases  in  the  West  Indies  occur  lwfore  pulierty, 
no  age  is  exempt.  Three  males  are  infected  to  every 
female  attacked.  Occupation  has  no  manifest  in- 
fluence. In  the  West  Indies,  Europeans,  Chinese,  and 
Indians  catch  the  disease  if  exposed  to  the  contagium. 
Morbid  anatomy  and  pathology. — No  v*8- 
ceral  changes  have  l>een  found  in  yaws,  although, 
of  course,  when  yawn  concurs  with  &ypYi\\\ft,  ^xcsKtata^ 
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etc.,  may  be  found ;  bat  in  this  case  the  concurrent 
gummata  belong  to  the  syphilitic  and  not  to  the  yawi 
infection. 

The  tumours  on  the  skin  are  granulomata  vmk 
up  of  round  or  spindle-shaped  cells,  held  together  by 
a  small  amount  of  connective  tissue  and  abundant 
blood-vessels.  The  focus  of  the  circumscribed  cell 
proliferation  is  the  papilla,  which  becomes  very  mack 
swollen,  and  the  Malpighian  layer.  The  cause  of  the 
proliferation  is  probably  some  micro-organism;  whit 
this  may  be  has  not  been  satisfactorily  determined. 
Both  Pierez  and  Nicholls  found  a  micrococcus  in 
great  profusion  in  the  growth  and  exudation.  This 
they  succeeded  in  cultivating  ;  but  the  causal  relation- 
ship of  the  bacterium  to  the  disease  has  not  been 
established,  inoculations  of  cultures  into  the  lower 
animals  proving  negative. 

Diagnosis. — A  painless,  insensitive,  larger  or 
smaller,  circular,  encrusted,  red  granulomatous  ex- 
crescence occurring  in  the  endemic  district  is  almost 
certainly  yaws.  The  most  important  point  in  con- 
nection with  yaws,  both  as  regards  diagnosis  and 
aetiology,  is  its  relationship  to  syphilis.  It  has  been, 
and  is  still,  held  by  some  distinguished  authorities, 
Hutchinson  for  example,  that  yaws  is  possibly 
syphilis  modified  by  race  and  climate ;  and  certain 
features  which  the  two  diseases  have  in  common  are 
pointed  to  in  support  of  the  contention.  The  dis- 
cussion is  bound  to  continue  until  the  respectii* 
germs  of  yaws  and  syphilis  have  been  separated, 
cultivated,  and  inoculated.  So  far  as  clinical  and 
microscopical  evidence  goes,  it  is  decidedly  in  favour 
of,  not  to  say  conclusive  for,  regarding  the  two 
diseases  as  specifically  distinct.  There  are  many 
points  of  contrast  in  their  clinical  features.  I  may 
mention  the  primary  sore,  the  infection  of  the  foetus, 
the  adenitis,  the  exanthem,  the  alopecia,  the  absence 
of  itching,  the  iritis,  the  affection  of  the  permanent 
teeth,  the  bone  and  eye  affections,  the  congenital 
lesions,  the  polymorphism  of  the  eruptions,  the  nerve 


Diagnosis.  531 


I 

f  Wong  and  the  gummata  of  syphilis.  All  these  are 
•  wanting  in  yaws.  Moreover,  both  diseases  may 
concur  in  the  same  individual  (Powell  cites  two 
cases,  and  Charlouis  two,  of  syphilis  supervening 
on  yaws) ;  and  antecedent  syphilis  certainly  does 
not  confer  immunity  as  against  yaws.  Yaws  may 
die  out  in  a  community,  as  in  British  Guiana 
(Daniels)  yet  syphilis  remain ;  yaws  may  be 
universal  in  a  community,  as  in  Fiji,  and  yet 
toe  syphilis,  whether  as  an  acquired  or  congenital 
disease,  be  unknown.  Finally,  syphilis  has  never 
been  shown  to  give  rise  to  yaws,  nor  yaws  to  syphilis  ; 
[wither,  so  far  as  known,  has  yaws  been  evolved 
10  any  community  from  syphilis,  or  appeared  inde- 
pendently where  the  possibility  of  its  having  been 
introduced  from  a  recognised  yaws  centre  could  be 
deluded  with  certainty. 

The  therapeutical  argument  for  the  identity  of  the 
r*o  diseases  is  a  very  fallacious  one.  Sulphur  will 
core  scabies  and  pityriasis  versicolor,  yet  from  this 
ttfturagtance  we  may  not  conclude  that  these  diseases 
are  identical.  The  same  may  be  said  in  respect  of 
the  influence  of  mercury  and  iodine  on  syphilis  and 
on  yaws. 

Prophylaxis. — This  resolves  itself  into  the  adop- 
tion of  measures  to  prevent  contagion.  These  are :  the 
isolation  and  segregation  of  the  affected  ;  the  dressing 
and  treating  of  wounds  in  the  hitherto  unaffected  ; 
the  application  of  antiseptic  ointments  to  yaws  sores, 
so  as  to  obviate  the  diffusion  of  germs  ;  the  purifying 
or  destruction  by  fire  of  houses  or  huts  notoriously 
infected  ;  the  prevention  of  pollution  of  bathing  water 
by  yaws  discharges. 

Treatment. — All  are  agreed  as  to  the  propriety 
of  endeavouring,  by  good  food,  tonics,  and  occasional 
aperients,  to  improve  the  grner.il  health.  Most  are 
agreed  as  to  the  propriety  of  endeavouring  to  procure 
a  copious  eruption  by  stimulating  the  functions  of  the 
skin  by  warm  demulcent  drinks  ;  by  a  daily  warm 
bath  with  plenty  of  soap  ;  and,  during  ttte  w\ta&TNM% 
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of  the  eruption,  by  such  diaphoretics  as  liquor  *& 
moni%  acetatis,  guaiacuro,  etc.    Confection  of  sulpku^ 
is  also  recommended  as  a  suitable  aperient;  it  m*? 
be  taken  frequently  in  the  early  stages  of  the  disease 
All    are   agreed   as    to   the   propriety    of    avoiding 
everything— such    as    chill- — tending   to    repress  thff 
eruption;    warm     clothing    is     therefore    indicated. 
Many  use  mercury,  or  potassium  iodide,  or  both,  after 
the  eruption  is  fully  developed.     These  drugs  have 
undauntedly  the  power  of   causing  the   eruption  in 
yaw  a    to    resolve,       Some    practitioners    rarely    use 
them,  or,  if  they  use  them,  do  so  only  at  the  latent 
stages  of   the   disease,  considering   that  relapses  are 
more  prone  to  occur  after  their  too  early  employment. 
Mercury,   owing  to  its  proneness   to  cause    atuemia, 
is  less    frequently    employed    than  potassium  iodide. 
Where   the   eruption    is    persistently    squamous,   or 
papular,    arsenic    is    frequently    prescribed.       Some 
touch  the  yaws  with  sulphate  of  copper  ;  some  apply 
nitrate  of  mercury  ointment ;   others  iodoform  oint- 
ment;  others  leave  them  alone,  confining  their  local 
nmistiras  to  the  enforcement  of  cleanliness.      When 
the  soles  of  the  feet  are  attacked,  the  feet  ought  to 
he  soaked  in   warm  water  to  soften    the    epidermis, 
which  .should  then  be  cut  away  sufficiently  to  liberate 
the  subjacent  yaw.     Ulceration  must  be   treated  on 
ordinary     principles.        During    convalescence,   iron, 
arsenic,  and  quinine  are  indicated. 
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CHAPTER     XXXV. 

VERRUGA  PERUANA. 

Ik  certain  narrow  valleys  of  the  Andes,  between  the 
ninth  and  sixteenth  parallels  of  south  latitude,  and  at 
w  elevation  of  from  3,000  to  10,000  feet,  an  aggra- 
vated form  of  a  disease  in  some  respects  closely 
resembling  yaws,  and  locally  known  as  "  verruga,"  is 
endemic. 

The  peculiar  initial  rheumatic-like  pains  and  fever 
*re  apparently  the  same  in  character  as  those  of  yaws, 
°nly  more  severe.     Just  as   in  yaws,  one   attack  of 
verruga    confers  practical  immunity.     The  constitu- 
tional symptoms  likewise  subside  on  the  appearance 
of  the  skin  lesion,  which,  judging  by  the  published 
descriptions,-  is    a    granuloma   macroscopically    and 
microscopically    identical   with   that  of    yaws.     Just 
as  in     the    latter    disease,    the    eruption     may    be 
sparse  or  abundant,  discrete  or  confluent.    As  in  yaws, 
individual  granulomata  may  fail  to  erupt ;  others  may 
subside  rapidly ;    others,  again,   may  continue  to  in- 
crease,  and  then,    after   remaining   stationary   for  a 
time,  gradually  wither,  shrink,  and  drop  off  without 
leaving  a  scar.     If  difference  there  be  in  their  clinical 
features  between  verruga  and  yaws,  apparently  it  is 
more  one  of  degree  than  of  kind. 

In  verruga  the  initial  fever  may  continue  for 
weeks,  or  even  for  months.  It  is  very  severe  in  many 
instances.  Often  it  exhibits  features  like  those  of 
a  malarial  infection,  including  intermittency,  profound 
anaemia,  and  sometimes  enlargement  of  the  spleen 
and  liver.  Very  probably  in  such  cases  it  is  the 
outcome  of  a  compound  infection — verruga  attacking 
a  malarial  subject.  Not  unfrequently  in  the  endemic 
district  a  certain  type  of  fever,  believed  to  be  verruga 
lever,  proves  fatal  before  the  appearand  <&  fa&Mta 
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skin  manifestations   audi  as   would  justify  ft  posil 
diagnosis.     This    was   apparently    the     case    with.       4 
medical    student,    named    Carrion,    who    i  nucule  &&' 
himself  with  blood  from  a  verruga  granuloma,     Tfo 
symptoms    in     his   case    closely    resembled    those  of 
the  very  deadly  fever   referred    toT  which  is  knot* 
locally  as  Oroya  fever. 

Iti   addition   to   the    severity   of    the   fever  and 
rheumatic  pains,  the  Peruvian  disease  is  remark  Able 
for  the  tendency  to  spontaneous  haemorrhage  exhibited 
by  the  skin  lesions.     Apparently   this  peculiarity  is 
attributable,  like  the  haemorrhages    in    the  affection 
known  as  u  mountain  fever/'  to  the  diminished  atmo- 
^■lii-rk'    pivssure    at    great   altitudes  ;     for  when    the 
patients  descend  to  the   lower  valleys,  or  to  the  sea 
level,    the    tendency    to    bleeding    ceases.       Possibly 
the  unusual    vascularity  of  the  swellings,  which  are 
sometimes    permeated     by    a    network    of    cavernous 
sinuses,  also  arises  from  the  same  circumstance. 

In  yaws  we  find  no  mention  made  of  the  occur- 
rence of  f ungating  granulomata  in  any  situation  but 
the  skin.  In  verruga  it  would  seem  that  the  tumours 
may  develop  on  mucous  surfaces — in  the  icsophagus, 
the  stomach,  intestine,  bladder,  uterus,  and  vagina. 
Hence  the  dysphagia — a  common  symptom — and  the 
occasional  occurrence  of  haMuatemesis,  melwna,  ha»mat- 
uria,  and  bleeding  from  the  vagina  in  the  last-named 
disease. 

The  geographical  distribution  of  verruga,  so  far 
as  known,  is  singularly  limited  ;  it  is  confined  to  cer- 
tain valleys,  the  inhabitants  of  neighbouring  places 
beini;  exempt.  It  is  said  that  the  disease  may  be 
acquired  in  merely  passing  through  the  endemic 
districts  ;  and  that,  unlike  yaws,  the  domestic  animals 
in  these  districts,  as  well  as  the  human  inhabitants, 
are  subject  to  the  disease.* 

*  Two  elaborate  memoirs  on  this  disease  have  recently 
;ij)j>eare<I—  *'  I^a  Maladie  de  t'-Arrion,"  and  an  article  in  La 
J'nm  Medicate  {3v\y  %27t\^,  \«afcy  YhAVvVs  Y^.^V.  Y*.  ftob&nxoU. 
It  is  jajMtfaJthat,  a\thoug\\  ai\va\w\s  ore  *».v&  \»  V«  *\&>\^  \»  s^ 
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Treatment. — It  appears  that  cold  tends  to  re- 
press the  development  of  the  eruption,  and  that  until 
this  appeare  fever  and  pain  persist.  For  this  reason, 
•swell  as  to  avoid  the  haemorrhage  from  the  lesions 
when  they  do  erupt,  the  patients  should  quit  the 
heights  and  descend  to  near  the  sea  level.  External 
hemorrhages,  when  they  do  occur,  must  be  treated 
by  graduated  pressure  \  otherwise,  the  local  as  well 
« the  general  treatment  is  the  same  as  for  yaws. 


dawae,  Carrion  chose  to  experiment  on  himself.  No  mention  is 
ntde  in  the  works  referred  to  of  experiments  on  animals,  although 
CWhon  is  lauded  for  his  enthusiastic  devotion.  The  reader 
might  consult  an  article  in  Pasteur's  "Annates  "  (Sept.  25th,  1898), 
**Note  snr  la  Bact^riologie  de  Verruge  du  Perou,"  by  M.  Charles 
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ULCERATING    (3KAXUL0MA   OF   THE    PUDENDA. 

Geographical  distribution. — Drs.  Neal,  Ozzard, 

Conyers,  and  Daniels  describe  a  peculiar  form  of  ulcer- 
ating granuloma  affecting  the  pudenda  in  dark-skinned 
races.      Their    observations  were   made    in   British     4 
Guiana,   and  principally  on   West  Indian   negroes.     _ 
Daniels  believes  that  he  has  seen  a  similar  or  the  ^ 
same  disease  in  Fijians.    The  "serpiginous  ulceration*^ 
of  the  genitals  "  referred  to  by  Marfaod,  and  recently 
by  other  writers  in  India,  more  especially  by  Mait" 
is  undoubtedly  the  same  disease,  examples  of  which 
can  recollect  having  seen  in  South  China.     Taykrw^ 
of  New  York,  has  seen  it  in  whites  in  the  Unit^^/ 
States,  and  Goldsmith  has  met  with  it  in  aborigina*v& 
in  North  Australia.      Doubtless,  therefore,  although 
hitherto  little  notice  has  been  taken  of  this  disease*   ft 
is  widely  distributed  in  the  tropics. 

Age  and  sex. — Ulcerating  granuloma  has  not 
been  observed  before  puberty ;  it  has  been  found  onlr 
after  thirteen  or  fourteen,  and  up  to  forty  or  fifty,    ft 
occurs  in  both  sexes,  but  particularly  in  women. 

Symptoms. — The  disease  commences  in  the 
great  majority  of  cases  somewhere  on  the  genitals  or 
groins  as  an  insignificant,  circumscribed,  nodahr 
thickening  and  elevation  of  the  skin.  The  affected 
area,  being  covered  with  a  very  delicate,  pinkia, 
easily-rubbed-off  epithelium,  excoriates  readily,  expos- 
ing a  surface  prone  to  bleed  and  break  down,  although 
rarely  ulcerating  deeply.  The  disease  advances  in 
two  ways :  by  continuous  eccentric  peripheral  ex- 
tension, and  by  auto-infection  of  an  opposing  surfs* 
In  its  extension  it  exhibits  a  predilection  for  W 
and  moist  surfaces,  particularly  the  folds  bet** 
the  scrotum  and  thighs,  the  labia,  and  the  flsxv 
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part  of  the  thighs.     In  either  sex  it   may  spi 
the  course  of  years  to  the  pubes,  over  the  perini 
and  as  far  back  as  the   region   of  the   coccyx, 
times  a  profuse  watery  discharge  exudes   and   e 
drips  from  the  surface  of  the  new-growth,  soiling 
clothes,  soddening  the  skin,  and  emitting  a  peculL-^ir/p 
offensive  odour.     In  this  condition  the  disease,  slo^ty 
extending,  continues  for  years,  giving  rise  to  in  con- 
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Fig.  63.— Ulcerating  granuloma  of  the  pudenda  in  the  female. 


seriously    implicating    t^ie 
but  not  otherwise  materially 


venience  and  perhaps 
urethra,  vagina,  or  anus, 
impairing  the  health. 

Histology.— On  microscopical   examination  4t>he 
new  growth  at  the  margins  of  the  sore  is  found     to 
bo  made   up   of  nodules,   or   masses  of  nodules,  con- 
sisting   of    round    cells    having    large    and,    usuatUj, 
badly -staining  nuclei.     These  cells  are  embedded   in 
a  delicate  fibrous  reticulum.     The  nodular  masses  are, 
for  the  most  part,  covered  by  epithelium,  their  under 
surfaces  merging  grcA\xe\Vj  veto  *.  &«bs»$\ssw&&  stroma 
in    which   smaW  cluster*  ol  *\\xCyat  twwA  «S^  ***. 
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ft  and  there  embedded.     The  growths,  though  very 
scalar,  contain  no  haemorrhages ;  and  there  are  no 
(gns  of  suppuration  or  of  caseation,  no  giant  cells,  and 
w  tubercle  bacilli.     In  vertical  section  of  the  small 
wdules  the  round  cell  mass  will  be  found  to  be  wedge- 
•taped,  the  base  of  the  wedge  being  towards  the  skin  ; 
the  deep-lying  apex  is  usually  pierced  by  a  hair  or  two. 
The  growth  is  found  around  sebaceous  follicles,  blood- 
vessels, lymphatics,  and  sudoriparous  glands  ;  but  it 
is  specially   abundant,   and    most    deeply  situated, 
•round  the   hair  follicles.     No  characteristic  niicro- 
°«8*ni8m  has  hitherto  been  discovered.    For  a  detailed 
description  of  the  histology  the  reader  should  consult 
^elaborate  article  by  Dr.  James  Galloway  in  the 
ftritish  Journal  of  Dermatology,  April,  1897. 

Ctlology*— There  is  reason  for  believing  that  the 

disease  is  often,   if  not  generally,  a   venereal  one. 

"titland  has  seen  it  in  the  mouths  of  a  husband  and 

**fe.     He  considers  it  may  be  inoculated  on  other 

'°n&s  of  venereal  sore,  such  as  an  ulcerating  bubo,  and 

*W  a  compound  sore  may  result     The  nature  of  the 

vifUH  is  unknown. 

Diagnosis.— In  British  Guiana,  as  elsewhere, 
Malignant  and  syphilitic  ulcerations  of  the  groin  are 
Common  enough  ;  the  disease  under  notice,  however, 
differs  widely  from  these — clinically,  histologically, 
*ud  therapeutically.  It  is  characterised  by  extreme 
chronicity— ten  or  more  years,  by  absence  of  cachexia 
Or  of  any  tendency  to  cause  death,  by  non-implication 
of  the  lymphatic  system,  and  by  non-amenability  to 
mercury  and  iodide  of  potassium.  The  disease  which  it 
most  resembles  is  lupus  vulgaris.  From  this  it  differs, 
inasmuch  as  it  is  practically  confined  to  the  pudendal 
region,  affects  mucous  as  well  as  cutaneous  surfaces, 
tends  to  follow  in  its  extension  the  folds  of  the  skin, 
is  not  associated  with  the  tubercle  l>acillus,  giant  cells, 
caseation,  or  other  evidences  of  tuberculous  disease. 

Treatment,— This  disease  is  very  rel>ellious  to 
treatment.  Scraping  and  caustics,  including  the  actual 
cautery,  have  been  freely  employed*,  WV  bX^Wi^Iel 
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some  improvement  may  be  effected  by  these  means,  new 
nodules  almost  invariably  spring  up  in  the  resulting 
cicatrix.     Complete  excision,  where  practicable,  offers 
the  best  chance  of  permanent  cure  ;  of  course,  such  a 
proceeding  must  be  undertaken  before  large  areas  and 
important  'passages  have  become  involved.     Conyers 
and  Daniels  found  that  camphor  and  carbolic  acid  in  ^ 
equal  parts,  and  salicylic  acid  in  unguentum  creaaoti^ 
thirty  to  forty  grains   to  the  ounce,  gave   the  best^ 
results  ;  although  in  no  instance  have  they  succeedec^ 
in  effecting  a  complete  cure,  the  growth  invariably , 
recurring  in  the  scars  soon  after  discontinuance  ^O 
treatment.     Maitland  recommends  the  repeated  appli- 
cation of  Vienna  paste  followed  by  boric  acid  poultic^^ 
Mercury  and  iodide  of  potassium  are  useless. 

Judging  from  its  relatively  superficial  nature  an</ 
cldse  resemblance  to  lupus,  it  seems  probable  that 
ulcerating  granuloma  would  prove  amenable  to  some      < 
form  of  radio-therapy.  A 
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CHAPTER      XXXVII. 

ORIENTAL   SORE. 


Definition.— A  specific  ulcerating  granuloma  of 
the  skin,  endemic  within  certain  limited  areas  in 
many  warm  countries.  It  is  characterised  by  an 
initial  papule,  which,  after  scaling  and  crusting  over, 
breaks  down  into  a  slowly  extending  and  very  indo- 
lent nicer.  Healing  after  many  months,  it  leaves 
a  depressed  scar.  The  sore  is  inoculable  and,  to  a 
considerable  degree,  protective  against  recurrence. 

Geographical  and  seasonal  distribution.— 
Among  the  endemic  places  may  be  named  Morocco, 
the  Sahara  (Biskra,  Gafsa),  Egypt,  Crete,  Cyprus, 
Asia  Minor,  Syria  (Aleppo),  Mesopotamia  (Bagdad), 
Arabia,  Persia,  the  Caucasus,  Turkestan,  India 
i  Lahore,  Multan,  Delhi,  etc.).  Locally,  Oriental  sore 
is  often  called  after  some  town  or  district  in  which 
it  is  specially  prevalent;  thus  we  have  Delhi  boil, 
Bagdad  boil,  and  so  forth.  It  is  much  more  common 
in  cities  than  in  the  country.  In  Bagdad  few  esca|>o 
an  attack ;  visitors,  even  of  a  few  days  only,  are 
almost  certain,  at  particular  times  of  the  year,  to 
contract  it.  Juliano  describes  the  disease  as  being 
common  in  Bahia,  Brazil ;  the  name  Oriental  sore, 
suggested  by  Tilbury  Fox,  is  therefore  no  longer 
quite  appropriate. 

According  to  Hirsch,  in  the  tropics  this  form  of 
ulceration  is  specially  prevalent  about  the  commence- 
ment of  the  cool  season  ;  in  more  temperate  climates, 
towards  the  end  of  summer  or  beginning  of  autumn. 
Years  of  prevalence  may  be  succeeded  by  years  of 
comparative  rarity  ;  possibly  in  harmony  with  altered 
sanitary  conditions.  In  Delhi,  for  example,  in 
1864  from  40  to  70  per  cent,  of  the  resident 
Europeans  were  affected  with  the  local  sore ;  on 
certain    sanitary   improvements    being  fcttwte^  \feft 
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frequency  of  the  disease  was  immediately  mate** 
reduced. 

$}j»pt«fB*.— Oriental  acre  comment** 
minute,  itching  papule  which  tends  to  expand  ** 
what  as  &  abotty,  congested  inJtltration  of  the  lien 
After  ft  few  days  the  surface  of  the  papule  hem 
covered  with  fine,  papery  scaler  At  first  th 
scales  are  dry  and  white ;  later  they  are  mats! 
thicker,  browner,  and  adherent  In  this  way  ft  ei 
is  formed  which,  on  falling  off,  or  on  being  scrate 
off,  uncovers  a  shallow  ulcer.  The  sore  now  sto 
ex tends  discharging  a  scanty  ichorous  material,  *1 
from  time  to  time  may  become  inspissated  and  c 
over  the  sore,  which  continues  to  spread  underlie 
The  ulcer  extends  by  the  erosion  of  its  perpendict 
shar[>-cut,  and  jagged  edge,  which  is  surrounded 
a  slight  or  more  considerable  areola  of  congest 
The  surface  of  the  ulcer  is  irregular.  Any  gran 
tions  which  form  sj>eedilv  break  down.  Subsid 
s«»n«s  may  arise  around  the  parent  ulcer,  into  wl 
they  ultimately  merge.  These  sores,  usually  al 
an  inch  or  so  in  diameter,  in  process  of  time  i 
come,  in  some  instances,  to  occupy  an  area  sev 
inches  across. 

After  a  variable  period,  ranging  from  two 
three  to  twelve  or  even  more  months,  healing 
in.  (inundation  is  slow  and  frequently  interrup 
Often  it  commences  at  the  centre  whilst  the  u 
may  be  still  extending  at  the  edge  ;  often  it  is  effex 
under  a  crust.  Ultimately  a  depressed  white 
pinkish  cicatrix  is  formed.  Contraction  of  the  s 
particularly  if  it  happens  to  be  on  the  face,  r 
cause  considerable  and  unsightly  deformity. 

Oriental  sore  may  be  single  or  multiple.  Twc 
three?  are  not  uncommon  ;  in  rare  instances  as  nu 
as  forty  have  been  counted  on  the  same  pa  tic 
They  are  mostly  situated  on  uncovered  parts — hai 
feet,  arms,  legs,  and,  especially  in  young  children, 
tin*  face  ;  rarely  on  the  trunk  •,  never  on  the  pal 
soles,  or  hairy  sca\\>. 
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Dr.  Sturrock,  who  practised  in  Bagdad  for  four 

J8,  informs  me  that  in  rare  instances  the  disease 

wre  more  than  once,  but,  as  a  rule,  the  sores  of  the 

cond  attack  do  not  break  down.     He  has  also  seen  a 

aronic  type  of  the  disease  which  may  recur  and  per- 

ast  for  several  years  and  be  associated  with  deposit  in 

totes,  in  mucous  membranes — such  as  the  urethra  and 

mouth — and,  aho,  with  a  chronic  form  of  dactylitis-. 

In  a  very  few  instances  the  initial  papule  does 
not  proceed  to  ulceration  but  persists  as  a  scaling 
or  scabbing,  non-ulcerating,  flattened  plaque— just  as 
KHnetimes  happens  in  the  case  of  the  primary  chancre 
°f  syphilis.     Occasionally,  from  contamination  with 
the  virus  of  erysipelas,  of  sloughing  phagedena,  or  of 
•Mother  infectious  acute  inflammatory  skin  disease, 
lfo  primary   lesion   may   become    complicated    and 
correspondingly  modified,  and   perhaps    a  source  of 
Wrious  danger.     Otherwise,  Oriental  sore  is  trouble- 
^ft  and  unsightly  rather  than  painful  or  dangerous. 
Histology;  ret iologry.— Section  of  the  papule 
Splays  an  infiltration  of  the  derma  by  a  mass  of 
^Hl  round  granulation  cells.     These  lie  between  the 
e'Stnents   of  the   tissues,    particularly    about    blood- 
vessels, lymphatics,  and  sweat  glands  ;    towards  the 
°*ntre    of    the   lesion    they    completely   replace    the 
formal    structures.      Various    micro-organisms    have 
kfcen  descril>ed  in  association  with  Oriental  sore.     By 
staining   sections   in   gentian    violet  and   afterwards 
l*artly  decolorising  in  spirit,  Cunningham  and  Firth 
found  certain  violet-stained    bodies,  varying   in   size 
*ind  grouping,  in  a  proportion  of  the  infiltrating  cells. 
'.These  bodies  Cunningham  was  inclined  to  regard  as 
(Murasites.     Riehl,  however,  looks  upon  them  as  the 
result  of  a  hyaline  degeneration  of  protoplasm,  and 
advances   a  claim    for    certain   micrococci   which   he 
found  in    great    profusion   in   the    granulation  cells. 
Other    observers  have    likewise  found  micrococci  in 
the    tissues  ;   but,  so  far,  inoculations  from  culture* 
have  failed  to  produce  the  sores.     As  the  disease  ha 
been  proved  to  be  communicable  to  the  lo^fct  K&uiwJ 
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(as  well  as  to  man)  by  inoculation  of  the  dischanr<^» 
from  the  surface  of  the  ulcers,  there  can  he  littU  i 
doubt  that  in  Oriental  sore  the  discharges  contain  th  ^ 
specific  germ  ;  »nd,  as  Riehl's  micrococcus  did  nor^ 
communicate  the  true  type  of  sore,  it  is  probable  th^^ 
the  germ  has  yet  to  be  discovered. 

In  what  way,  under  natural  conditions,  the  pac^ 
site  enters  the  tissues  it  is  as  yet  impossible  to  sta^^ 
definitely.  Not  improbably  it  is  conveyed  by  flies 
other  biting  insects,  and  by  them  either  inser^^ 
into  the  skin  or  applied  to  some  pre-existing  wou^  ^ 
or  sore.  Dogs  are  known  to  be  subject  to  the  disea  2^ 
it  must  not  be  overlooked  that  in  them  may  lie*  aa 
important  source  of  infection. 

As  a  rule,  second  attacks  do  not  occur.    Observ  iag 
this,  the  Jews  of  Bagdad  at  one  time  practised   on 
their  young  children  Oriental  sore  inoculation,  select- 
ing for  the  purpose  some  part  of  the  body  habitually 
covered  by  the  clothes.     They  designedly  forestalled 
by  natural  agencies  the  infection  which    experience 
had  taught  them  to  regard  as  inevitable,  and  thereby 
avoided  an  ugly  scar  on  the  faces,  hands,  or  arms  of 
their  children. 

Neither  race,  nor  sex,  nor  age,  nor  occupation,  nor 
social  condition  influences  susceptibility. 

Treatment. — Some  have  advocated  destruction 
of  the  primary  papule,  and  even  of  the  ulcer,  by  causticr 
or  by  the  actual  cautery.     It  is  doubtful  if  such 
measure  would  prove  effective.     A  knowledge  of  t) 
nature  and  natural  progress  of  the  disease  suggest' 
protective  and  soothing  rather  than  an  irritating ) 
of  treatment.     A  dressing  with  some  mild  antise 
ointment,  as  of  iodoform,  boracic  or  salicylic  aci 
indicated.      Dr.  Andrew  Duncan  informs  me  tb 
India    he    has   seen   these   sores   treated  with 
success  by  bandaging  over  them  a  piece  of  thin 
lead.     Tonics  when  the  patient  is  anaemic  or 
tated,    attention    to    the    general    health,   cha 
climate  should  the  disease  persist  beyond  tb 
time  for  cicatrisaWow,  ate  m$vi&.\*&. 
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SECTION    V.-ANIMAL    PARASITES 
AND    ASSOCIATED    DISEASES. 


CHAPTER      XXXVIII. 

*•     PARASITES    OF    THE    CIRCULATORY    AND    LYMPHATIC 
SYSTEMS. 

THE    FILARLC  8ANGUINI8   AND   FILARIASIS. 

History. — Our  knowledge  of  this  subject  dates 
*tom  the  discovery  by  Demarquay,  in  1863,  of  an 
Embryo  nematode — Filaria  nocturna — in  the  milky 
Cuid  from  a  case  of  chylous  dropsy  of  the  tunica 
Vaginalis  (p.  593).  Later,  in  18G6,  Wiicherer  found 
the  same  organism  in  the  uiine  of  a  number  of 
cases  of  chyluria.  In  1870  Lewis  made  a  similar 
observation  in  India,  and  in  1872  discovered  that 
the  blood  of  man  was  the  normal  habitat  of  this  em- 
bryo parasite,  which  he  named,  accordingly,  FUaria 
sanguinis  hominis.  Since  that  time  the  subject  has 
rapidly  expanded,  and  its  great  practical  importance 
in  tropical  pathology  is  now  recognised. 

Nomenclature. — The  writer  has  pointed  out  that 
Lewis's  filaria  is  not  the  only  blood-worm  in  man, 
and  that  the  human  circulation  is  the  habitat  of 
embryos  of  no  fewer  than  four,  possibly  of  five  or 
even  more,  distinct  species  of  nematodes.  Tn  con- 
sequence of  this  discovery,  it  has  l>een  deemed  ad- 
visable to  modify  the  original  name  of  Lewis's  tilaria. 
This  I  have  proposed  to  call  Filaria  nocturna,  Fig.  64, 
'*.  Other  filariee  of  the  blood  1  have  named  Filaria 
<iiur?ut,  Fig.  64,  b;  FUaria  persiam,  V"\£.  ft\,  e\ 
j  j 
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Filaria  Demarquaii,  Fig.  64,  c  ;  FUaria  Ozzar^ 
Fig.  64,  d  (a  doubtful  species) ;  and  a  sixth,  wl^-^ 
may  or  may  not  be  connected  with  one  of  the  two  L^-- 
I  have  called  FUaria  MagaUiaesi,  after  its  descrC^-j 


Fig.  <U.— (a)  Filaria  nocturna  x  300 ;  (6)  F.  diurna,  Africa  x  800;  W- 
Dtmarquail,  St.  Vincent  x  300;  (d)  F.  Oxwardi  and  F.  janto*1' 
British  Guiana  x  300 ;  (e)  F.  peratans,  Africa  x  300. 

More  recently  Dr.  Prout,  of  Sierra  Leone,  Has 
described  yet  another  blood-worm  under  the  name 
FUaria  giyas  (Brit.  Med.  Jour.,  Sept.  20th,  1902). 

Their  pathological  importance. — Only  one  of  these 
parasites,  so  far  as  we  know  at  present,  appears  to 
have   important  pat\\o\o«\c»\  \^*.t\w^ — Filaria  n00' 
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'"nw,  the  embryonic  form  of  Filaria  Bancrn/'ti,  a 
mature  parasite  inhibiting  the  lymphatics  of  man. 
As  regard*  the  others,  we  have  no  knowledge  of  any 
Pathological  significance  they  may  possess.  There  can 
1*  no  question  of  the  importance  in  tropical  pathology 
°f  the  parental  form  of  Filaria  nociunia  ;  there  is 
•hnndant  reason  to  believe  that  it  is  the  cause  of 
eodemic  chyluria,  of  various  forms  of  lymphatic 
^x,  probably  of  tropical  elephantiasis  arabum,  and 
°f  other  obscure  tropical  diseases. 

filaria  xoctukna  (Filaria  Baiicrojli). 

Geographical     distribution    and    preva- 

**llce. — The    geographical    distribution    of    Filaria 

?*'imUifaa  is  very  extensive.     It  has  been  found  as  an 

*l<1igenous  parasite  in  almost  every  country  through  - 

°Ut  the  tropical  and  subtropical  world,  as  far  north 

^»  Spain  in  Euroj>e   and  Charleston  in    the  United 

rotates    of    America,    and    as    far    south     as    I>ris- 

VHne  in  Australia.     In  many   places — South    China, 

**»r     example — quite    10    per    cent.,    and    in    other 

Places   half,  of  the  population  harbour  it.      I  have 

*ttM.-ertiuiied    that  it    is    proljable    that    one-third    of 

the   inhabitants  of  at  least  one  district  in   India  — 

Cochin  -carry  blood  filarial      I  also  find  that  in  some 

*jf  the  South  Sea  islands — Samoa,  for  example     fully 

tjni*-half  of  the  people  are  affected  in  this  way.    Thorpe 

has  shown  that  in  the  Friendly  Islands  W'l  per  cent. 

of  the  people  harbour  the  filaria.     We  have  similar 

testimony  as  to  the  great  frequency  of  the  parasite  in 

Madras  from  Maitland  and  others,  in  Demerara  from 

Daniels,  in  several   of  the  West    India   Islands  from 

Low,    in    West    Africa   from     Aimett,    Ihitton,  and 

Pmut.      Doubtless,   if  diligently  and    systematically 

sought     for,  it    could     lie    found     in    most    tropical 

coun  tries. 

Demonstration  or  blood  filaria*.  - -Whoevei 
would  investigate  the   subject   of   tilariasis    will  find 
that,  in  ortU-r  /tactically  to  comprehend  t\w.  avvVyNA. 
./ ./  J 
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and  to  provide  himself  with  abundant  material  for^ 
observation,    it    is   advisable    to    make    systemati*^, 
examination  of  the  blood  of  the  inhabitants  of  sonr^^ 
district  in  which  elephantiasis  is  endemic.     If  this  \&~~ 
done,  the  observer  is  sure  to  come  across,  sooner  • 
later,  cases  in  which  Filaria  noctuma  abounds,  n^^ 
also  of  the  diseases  to  which  it  gives  rise. 

Technique.— I  recommend  the  following  procedure  as  lil^^.^. , 
to  supply  the  investigator  not  only  with  material,  but       -mlao 
with   much  useful  information.      Let  him    visit,  late  in         t^g 
evening,  some  hospital,  or  prison,  or  other  establishment  w"^^ 
he  can  have  an  opportunity  of  examining  the  inmates,  anc^.  jej 
him    procure  slides  of  the  blood  of,  say,  100  persons.         ^e 
slides  are  conveniently  prepared  by  pricking  the  finger  of    «*<£ 
person  in  turn,  transferring  large  drops  of  the  blood  so  ob- 
tained to  ordinary  microscope   slips  by  simply   dabbing:    the 
centre  of  the  slip  on  the  blood.    The  blood  is  then  spread  out 
with  a  needle  so  as  to  cover  in  a  moderately  thin  film  about  « 
square  inch  of  one  surface  of  each  slip.      Each  slip,  so  soon  *a 
the  blood  is  spread,  should  be  laid  on  its  uncharged  surface  on 
a  smooth,  level  surface  until  dry;  it  is  then  labelled  and  put 
aside.     One  preparation  of  this  description  may  bo  made  bom 
each   person,  who  should  be  selected  simply  as  a  representa- 
tive of  the   general  population,   and  therefore  irrespective  of 
his  being  physically  sound,  or  of  his  being  the  subject  of  any 
particular  tvpe  of  disease. 

The  slides  may  be  examined  in  various  ways,  either  at  once 
or,  if  more  convenient,  weeks  or  months  afterwards ;  if  kept 
dry  they  do  not  spoil.  A  convenient  plan  is  to  dip  the  slMw, 
without  previous  fixing,  in  a  weak  solution  of  fuchsine— about 
three  or  four  drops  or  more  of  the  saturated  alcoholic  solution  to 
the  ounce  of  water.  They  are  left  in  the  stain  for  about  an  hoar, 
and  then  examined  wet  and  without  cover-glass.  If  the  aW« 
are  old,  they  may  stain  too  deeplv ;  in  this  case  they  may  1* 
partially  decolorised  in  weak  acetic  acid — two  or  three  drop* 
to  the  ounce  of  water — and  afterwards  washed.  Recent  sM«* 
if  placed  in  water  for  a  few  minutes  until  the  haemoglobin  i 
discharged,  show  the  filaria  very  well;  it  is  advisable, ho' 
ever,  for  the  novice  at  this  sort  of  work  to  use,  in  the  fi' 
instance,  tho  fuchsiue  method  described  above. 

Another  plan  is  to  fix  the  blood-film  with  alcohol, 
then  to  stain  by  running  on  a  few  drops  of  saturated  wa 
solution  of  methylene  blue,  washing  off  the  superfluous 
after  half  a  minute  and,  if  necessary,  decolorising  with 
acetic  acid  ;  the  wet  slide  is  then  examined  with  the  micro' 
Or,  without  previous  fixing  with  alcohol,  the  slide,  after 
dried,  may  be  dipped  io\  vv  iw  wq^%  \h  venter  so  as  U 


Technique.  549 

°*it  the  haemoglobin,  dried,  and  then,  with  or  without  fixing, 
*<t4tined  with  methylene  blue,  logwood,  or  other  suitable  stain. 

An  inch  objective  and  a  mechanical  stage  with  a  parallel 
vtiorement  will  enable  the  investigator  to  pass  rapidly  in  review 
tlte  whole  of  the  blood  on  the  slide.  In  unfixed  slides,  if  filarial 
«.re  present  they  will  be  detected  readily  ;  the  haemoglobin  of 
the  blood  corpuscles  being  dissolved  out  by  the  watery  stain, 
t.he  white  blood  corpuscles  and  any  filarial  that  may  be  present 
are  the  only  coloured  objects  visible  on  the  slido,  and  therefore 
»t  once  catch  the  eye. 

In  any  district  in  which  the  filaria  is  moderately  common, 
out  of  100  slides  prepared  in  this  way  from  as  many  individuals, 
probably  eight  or  ten  will  be  found  to  contain  the  parasite. 
Wlien  filariie  have  been  detected,  the  persons  from  whom 
the  parasite-bearing  slides  came  may  be  used  afterwards  as  a 
eource  of  supply  for  further  examinations  and  study. 

Demonstration  of  living  Jilaria. — When  it  is  desired  to 
study  the  living  filaria,  all  that  is  necessary  is  to  make  three  or 
four  ordinary  wet  preparations  of  the  blood  of  a  filaria-infectcd 
person  —  making  them  during  the  evening  or  night,  and 
ringing  the  cover-glasses  with  vaseline  so  as  to  prevent  the 
akdea  from  becoming  dry.  In  such  preparations  the  filaria' 
keep  alive  for  a  week,  or  even  longer,  and  can  readily  bo 
detected  by  their  movements,  an  inch  or  half-inch  objective 
being  used  in  the  first  instance  as  a  searcher. 

Permanent  preparations. — Permanent  preparations  may  be 
made  by  fixing  very  thin  films  of  blood  with  alcohol  or  heat. 
staining  with  methylene  blue,  cosine,  etc.,  and  mounting  in 
xylol  balsam.  It  is  generally  advisable  before  fixing  to  wash 
out  the  haemoglobin  with  water  or  very  weak  acetic  acid.  Log- 
wood is  perhaps  the  best  stain;  it  brings  out  the  sheath  very 
distinctly,  and  picks  out  the  nuclei.  Double  staining  with 
eosine  and  logwood  shows  very  well  the  structure  of  the 
muaculo-cutaneous  layer  of  the  worm,  in  addition  to  other 
anatomical  details. 

Description  of  embryonic  form. — Examined 
in  fresh  blood,  Filaria  noctnrna  (Fig.  (>.">)  is  seen 
to  be  a  minute,  transparent,  colourless,  snake-like 
organism,  which,  without  materially  changing  its 
position  on  the  slide,  wriggles  a1x>ut  in  a  state  of 
great  activity,  constantly  agitating  and  displacing  the 
corpuscles  in  its  neighbourhood.  At  first  the  move- 
ments are  so  active  that  the  anatomical  features  of 
the  filaria  cannot  be  made  out.  In  the  course  of  a 
few  hours  the  movement  slows  down,  and  then  one 
can  see  that  the  little  worm  is  shaped  like  a  snake  or 
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an  eel  ;   that  is  to  say,  that  it  is  a  long,  slender,  cy—  ]fr]. 
dricul  organism,  having  one  extremity  abruptly  rouix  </«/ 
off,  and  the  other  for  about  one-fifth   of  the  ei^ttire 
length  gradually  ta]>ered  to  a  fine  point.    On  measure- 
ment, it  is  found  to  be  about  -\y  of  an  inch  in  length 
by  "soVu  t°  -j-jV^  °f  an  ^ncn  m  diameter — about  the 
diameter  of  a  red  blood  corpuscle. 

When  examined  with  a  low  power,  it  appears  to 
be  structureless ;  with  a  high  power  a  certain  amount 
of  structure  can,  on  close  scrutiny,  be  made  out    I* 
the  first  place,  it  can  be  seen  that  the  entire  animal 
is  enclosed  in  an  exceedingly  delicate,  limp,  structure- 
less sack,  in  which  it  moves  backwards  and  forward8 
(Fig.  65,  a).  This  sack,  or  "  sheath,"  as  it  is  generally 
called,  although  closely  applied  to  the  body,  is  cov*^" 
siderably  longer  than  the  worm  it  encloses;  sotb^ 
that  part  of  the  sack  which  for  the  time  being  is  n^3 
occupied  is  collapsed   and   trails  after  the  head,  ^* 
tail,  or  both,  as  the  case  may  be.      It  can  Ik*  se^^j 
also  that,  about  the  posterior  part  of  the  middle  thi^^ 
of  the  parasite,  there  is  what  appears  to  be  an  irregul^^ 
aggregation  of  granular  material,  which  by  suitab^^* 
staining  can  be  shown  to  be  a  viscus  of  some  sort  (65,  b        K 
This  organ  runs  for  some  distance  along  the  axis  c^^L 
the  worm.    Further,  if  a  high  power  be  used,  a  closel^^J 
set,  very  delicate  transverse  striation  can  be  detectes^^* 
in  the  musculocutaneous  layer  throughout  the  entir^^j 
length  of  the  animal.    Besides  this,  if  carefully  looke-^^^ 
for  at  a  point  about  one-fifth  of  the  entire  length  C^^^ 
the  organism  backwards  from  the  head  end,  a  shining 
triangular  V-shaped  patch  (65,  c)  is  always  visibli 
What  may  be  this  V  spot  is  brought  out  by  very  ligr^"      * 
staining  with  dilute  logwood.    The  dye  brings  out  y^^^. 
another  spot  (65,  d),  similar  to  the  preceding,  thou^^^J 
very  much  smaller  ;  this  second  spot  is  situated  a  shor        rt 
distance  from  the  end  of  the  tail.     The  former  I  ha^*^^ 
designated  the  "  V  spot,"  the  latter  the  "  tail  spo^^^ 
These  spots  are  probably  connected  with  developmer"^*1^ 
the  V  spot  being  the  rudiment  of  the  future  wat^^^r" 
vascular  system,  ot  ^et\ra£&  o€  the  generative  orga^^"118* 
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the  tail  spot  that  of  the  anus,  or  cloaca  and  posterior 
P*rt  of  the  alimentary  canaL  The  spots  (65,  c,  d)  are 
not  stained   by  strong   logwood   or  by   the   aniline 


Fig.  06.— Anatomy  of  Filaria  noctuma. 
«  n,  Hbntb  ;  6,  cent  ml  vi*cus :  c,  V  *i><.t ;  rf,  tail  f»jx-t. 

dyes.  Staining  with  logwood  also  shows  that  the 
body  of  the  little  animal  is  principally  composed 
of  a  column  of  closely  packed,  exceedingly  minute 
cells  enclosed  in  the  transversely  striated  musculo- 
cutaneous cylinder  ;  at  all    events,  many  nuclei  are 
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Dn    Low   has  recently 
break  seen  in  all  stained 


thereby  rendered  visible, 
pointed  out  to  me  that  the 
specimens  in  the  central  column  of  nuclei  oeeuTtf 
at  a  point  slightly  anterior  to  the  anterior  V»p^ 
This  bn^ak  can  only  be  recognised  in  stained  pre- 
parations. 

When  the  movements  of  the  living  61am  bare 
almost  ceased,  by  careful  focussing  it  can  be  seen  tto* 
the  head  end  is  constantly  being  covered  and  tin  covert 
by  a  six-lipped  *-*---*       n€j  veiSy  c|e[jCtit€  ^ 

puce ;  and,  me  sometimes  see  a  short 

fang  of  ex  tret  uly  shot  out  from  the 

uncovered  ext  J,  and  as  suddenly  re- 

tracted (Fig.  G 

Filnritll  |*,  .    siugular   feature   in 

the  life  of  the  b,  s  what    is    known  as 

"filarial  periodici 

If  under  ordi.  ia  of  health  and  habit 

the  blood  be  exam,  le  day,  the  parasite  is 


tf\ 


V\)i.  tV..     Structure  of  head  end  of  Filaria  jterstans  (a,  h), 
an.l  of  F.  uofturna  (c,  d). 

nuvly  seen,  or,  if  it  be  seen,  only  one  or  two  specimens 
at  most  are  encountered  in  a  slide.  It  will  be  found, 
however,  that  as  evening  approaches,  commencing 
about  5  or  (>  o'clock,  the  tilaria?  begin  to  enter  the 
peripheral  circulation  in  gradually  increasing  numbers. 
The  .swarm  goes  on  increasing  until  about  mid- 
/]/<Wit,   at  which  time  \t  is  wo  \x\\\\svva\  Wwv^Va'^A 
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*•    many    as    three   hundred,  or  even   six  hundred, 
ln  every  drop  of  blood;   so  that,  assuming  that  the 
^vwasites    are    evenly    distributed    throughout     the 
circulation,  it  may  be  inferred  that  as  many  as  forty 
or  fifty  millions  are  simultaneously  circulating  in  the 
blood-vessels.      After  midnight  the   numbers   begin 
gradually  to  decrease  ;   by  8  or  9  o'clock  in  the  morn- 
wig  the  fiUrite  have  disappeared  from  the  peripheral 
^ood  for  the  day.     This  diurnal  periodicity  is,  under 
normal  conditions,  maintained  with  the  utmost  regu- 
larity for  years.     Should,  however,  as  Mackenzie  has 
*hown,  a  filarial  subject  be  made  to  sleep  during  the 
"*y  and  remain  awake  at  night,  the   periodicity  is 
*rersed  ;   that  is  to  say,  the  parasites  come  into  the 
*»ood  during  the  day  and  disappear  from  it  during 
***  night.     It  cannot  be  the  sleeping  state,  as  some 
^Ve  conjectured,  that  brings  about  this  periodicity, 
1  ^  the   ingress   of  the    filarial    into   the   peripheral 
**>od   commences   three   or   four   hours    before    the 
**^*ial   time  for  sleep,  and  the  egress  several    hours 
J^^fore  sleep  is  concluded,  and  this  egress  is  not  com- 
^_^«te   until    several   hours   after  the   usual   time   of 
^"  aking. 

>^      No  reasonable  explanation  of  the  cause  of  filarial 

^periodicity  has  yet  been  given.     A  recent  opportunity 

^*as  enabled  me  to  ascertain  that  during  their  diurnal 

temporary  absence  from  the  cutaneous  circulation  the 

^  I  aria?  retire  principally  to  the  larger  arteries  and  to 

the  lungs  (Fig.  67),  where  during  the  day  they  may 

be  found  in  enormous  numbers. 

The  patient  on  whom  this  observation  was  made  wan 
the  subject  of  lymph  scrotum  ami  varicose  groin  glands. 
His  blood  contained  large  numl>crs  of  embryo  nlari.'c  which 
eihibited  the  anatomical  features  and  periodicity  charac- 
teristic of  F.  noctnrr.a.  One  morning  ho  committed  suicide 
by  swallowing  a  large  quantity  of  dilute  hydrocyanic 
acid.  Death  was  almost  instantaneous.  At  the  pont-mortem 
examination,  made  six  hours  later,  a  huge  lymphatic  varix 
was  found  occupying  the  pelvis  and  back  part  of  the  abdominal 
cavity.  In  the  dilated  lymphatic  vessels  many  adult  fllariw — 
/:  2/*netx>fti—<wcre  found.     The  distribution  ol  V\v>  rotary 
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tilariii'  wa*  stiwlird  by  counting'  th<m  in  drops  of  blo.nl 
«-xpivss»*d  from  the  various  organs,  and  also  in  section*.  TV 
result  is  summarised  in  the  following  tables  : — 

ENUMERATION    OF    FILARIiE    IN    A    DROP   OF 

BLOOD  EXPRESSED  FROM  THE  FOLLOWING 

ORGANS. 


Organ 

No.  of 
Slides. 

Aggregate  No. 
of  White. 

Average  per          ^ 

Liver     .... 
Spleen   .... 
Brachial  venip  comites  . 
Bone  marrow 
Muscle  of  heart     . 
Carotid  artery 
Lung    .... 

3 
3 

4 
1 
3 
1 
10 

2 

3 

111 

0 

365 

612 

6761 

f 

1 

28 

0 

122 

612 

675 

ENUMERATION   OF   FILARIjE   IN   SECTIONS 
THE   FOLLOWING   ORGANS. 


Organs. 

No.  of 
Sections. 

10 

Aggregate  No. 
or  pflariK. 

Average  \  ■       *r 
Section 

Liver    .... 

3 

03 

Spleen  .... 

4 

0 

o-o 

Kidney. 

8 

13 

1*6 

Brain     .... 

4 

4 

1-0 

Muscle  (voluntary) 

3 

2 

0-3-3 

Heart  muscle 

4 

68 

17-0 

Lung     .... 

6 

301 

5016 

Lobe  of  ear    . 

4 

1 

0-25 

Scrotum 

4 

0 

O-O              j 

In  the  lung  sections  (Fig.  67)  the  filarise  lay  outstretched  or 
variously  coiled  in  the  vessels,  large  and  small.  In  the  heart 
muscle  they  lay  along  the  capillaries  between  the  fibres;  in  the 
kidneys  they  seemed  specially  to  affect  the  Malpighiantafti;  t 
very  few  were  found  in  the  capillaries  of  the  brain ;  vast  numben 
were  found  in  smear*  from  the  inner  surface  of  the  carotid 
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wterie*.  The  preparations  afforded  no  explanation  as  to  how 
ft*  fiLiri.'f  contrive  to  maintain  thi'ir  pt  wit  ion  in  the  hlood 
1  J"Mit.  or  a«i    to  the  forces  determining  their  ]H-riiliar   dis- 


Fii 


•*:.*%•  $&£  -rw 


".-  Si-otii'ii  of  hniji,  >ihowiii^  1'inlirjo  hl.ui.i-  in  tin-  Mi. 
l Frmrt  «  niirrii]ilnrt''{imni  h»  J/V    .<j>itti'.i 


triliution.      Their   ahsenco   from   th«* 
remarkable  fart. 


liver   ami    npL 


.spl'-on    i.s   a 


The    mosquito  the  intermediary  host  of 

Filarin  ttoctnrna. — Should  tin*  females  of  certain 
species  of  mosquito,  belonging  to  the  genus  Cuh'x 
C.  %ftiti<j'in#],  and,  according  to  James,  Aimpht'hn 
A.  niy*rfiiHH#\i  wliich  had  fed  on  the  blood  of 
a  filaria-infested  individual  1k>  examined  immediately 
after  feeding,  the  blood  contained  in  the  stomach 
of  the  insects  will  be  found  to  contain  large 
numbers  of  living  til  aria'.  If  one  of  these  mosquitoes 
lie  examined  three  or  four  hours  after  it  has  similarly 
fed,  it  will  be  found  that  the  blood  cornuseles  have 
in  great  measure  parted  with  the'iv  \w\\\v^V\\\>  *\\\ 
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that  the  blood  plasma  in  consequence  of  this  li" 
of  dehydration  has  become  thickened,  though  uflt 
coagulated.  If  attention  be  directed  to  the  filnw ■ 
the  thickened  blood,  it  will  be  seen  that  many  of  thou 
are  actively  engaged  in  endeavouring  to  escape  ftftf 
their    sheaths.       The    din*  used    haemoglobin  haa  fl 

thickened  the  blew* 
plasma  that  it  has  In- 
come viscid,  and  holdi* 
as  it  were,  the  sheath- 
This  change  in  the 
viscosity  of  the  blood* 
seems  to  prompt  tli# 
filarial  to  endeavour 
to  escape  from  their 
sheaths.  They  become 
restless,  as  if  excited. 
Alternately  retiring 
towards  the  tail  end 
and  then  rushing  for- 
ward to  the  head  end 
of  the  sheath,  the  im- 
prisoned parasite  butt* 
violently  against  the 
latter  in  frantic  effort 
to  escape.  After  a 
time,  the  majority 
succeed  hi  effecting  a 
breach  and  in  wrigg- 
ling themselves  free 
from  the  sheaths 
which  had  hitherto  enclosed  them  (Fig.  68).*  The 
nlaria  now  swims  free  in   the  blood,  the  character  of 

*  This  casting  of  its  sheath  by  the  filaria  can  be  induced  in 
ordinary  blood  slides  by  chilling  them  on  ice,  or  by  other- 
wise bringing  about  the  diffusion  of  the  haemoglobin.  The  fol- 
lowing method  is  usually  successful  :  Ring  with  vaseline  the 
cover  glasses  of  several  ordinary  wet  preparations  of  finger  blood 
obtained  at  night  from  a  filarial  patient ;  wrap  the  preparations 
separately  in  filter  paver  aiuWsvs  Wievcv,  e\tt\a»e&. v& *.  watertight 
tin  box,  on  a  block  of  Ice  for  *\x  ox  *\%Y&  Wm%— w»j  w*x  xCv^\.» 


V\£.  OS.  — Filarial  ecdv 
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ovements  once  more  undergoing  a  remarkable 

je.    Hitherto,  though  active  enough  in  wriggling 

t,  the  parasite  did  not  change  materially  its  posi- 

on  the  slide ;  but  now,  having  become  free,  it 

m  about  from  place  to  place — locomotes,  in  fact. 

re  dissect  a  mosquito  at  a  somewhat  later  period 

er  feeding,  it  will  be  found  that  the  stomach  of  the 

act,  though  still  full  of  blood,  contains  very  few 


Fig.  <&.—  Section  of  thoracic  muscles  of  moRquito,  showing  Maria-  between 
the  fibre*  :  flrat  day  after  the  iuscct  has  fed  on  a  Hlariated  patient. 
(Frtm  a  micropkototfram  by  Mr.  Spitta.) 

filariae,  although  their  empty  sheaths  can  be  seen  in 
abundance.  If,  however,  we  break  up  with  needles 
the  thorax  of  the  insect  and  tease  out  in  normal 
salt  solution  the  muscular  tissue,  we  shall  find 
that  the  filarhe,  after  discarding  their  sheaths, 
have     quitted     the      stomach      and      entered      the 

Next  morning  examine  them  with  the  inicroKCO}*}.  It  will  be 
found,  an  the  chilled  slides  warm  up,  that  wherever  on  the  slides 
the  haemoglobin  has  become  diffused  and  the  blood  lakcy,  the 
filariae,  as  they  gradually  revive  from  the  chilling,  begin  to 
endeavour  to  break  through  their  sheaths.  By  evening  moat  of 
them  have  effected  this,  and  ither  empty  "heaths  can  be  seen 
lying  scattered  ubout  in  the  viscid  blood. 
be  /tuswil, 


The  blood  must  not 
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thoracis  muscles  of  the  insect,  among  the  tibrea 
of  which  they  are  now  moving  bngttjdlj 
(Figs*  09,  70,  71).  By  a  course  of  serial  dissection 
of  filariated  mosquitoes  we  can  ascertain  W 
ii\  the  thorax  of  the  insect  the  parasite  entm  w  > 
metamorphosis  which  takes  from  sixteen  to  twenty 
days    (longer   or   shorter,  according    to   atmospb«ifi 


Ku\  7i>.     S.M-ti'»ii  <>f  tlionicii*  niusi-les  of  mosquito,  seven  days  after  it  ha<l 
~  f.-l  ..n  :i  lil.uiutnl  ]tntivii*.     (From  <t  )nicr»ithnt<»jrtim-  by  Sir.  Sj'ittn.) 

temperature)  to  complete — a  metamorphosis  eventu- 
ating in  the  formation  of  a  mouth,  of  an  alimentary 
canal,  and  of  a  peculiar  trilohed  tail,  as  well  as  in  an 
enormous  increase  in  the  size  (to  1l0  of  an  inch)  and 
activity  of  the  young  parasite  (Fig.  72a,  a — f).  The 
tiluria?   now  quit  the  thorax. 

A  few  find  their  way  to  the  abdomen,  where,  in 
properly  prepared  sections,  they  may  occasionally  l>e 
seen  in  the  tissues  around  the  stomach,  and  even 
among  the  eiz^s  at  the  posterior  part  of  the  abdomen. 
The  vast  majority    pass   ioYwaxA*  \y»j  \X\^.  \>xo\k\ax^>k 
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»nd  neck,  and,  entering  the  head,  coil  themselves  up 
cV>«*e  to  the  base  of  the  proboscis  and  beneath  tho 
pharynx  and  under-surface  of  the  cephalic  ganglia. 
Lo*",  in  sections  prepared  at  the  London  School  of 
Tropical  Medicine  from  fi  lariated  mosquitoes  sent  to 
ue  by  Dr.  Bancroft,  of  Australia,  has  shown 
that  the  til  aria  in  its  future  progress   finds  its  way 


Xvi  71.     NLTtiiiii  nf  tlioi-ufic  iiiUMf-li'*  i»r  iii(isi|ititn  a>H.iit  t \vi-l\ ••  il.i\ -,  .-iUrr 
i!  ]ihi|    fitl  on  ii  filariafttl   juluut.    (fYw.i  n  „i.'. ■,../i',«,/.,.»,,i„('  }.,t  Mr. 

Spiff" . 

into  the  proboscis ;  an  observation  which  h:is  been 
confirmee!  by  James  in  India  and  Aunett  and  Dutton 
in  West  Africa.  As  jMjintcd  out  by  (irassi,  its  exact 
position  here  is  the  interior  of  the  labium  (Fig.  72a). 
Apparently  tin*  filaria-  seek  to  emerge  (for  such  must 
be  their  object  in  entering  the  proboscis)  in  pairs ;  at  all 
events,  in  those  sect-inns  which  I  have  examined,  two 
worms  were  in  each  instance  found  together,  their 
heads  abreast  of  each  other  and  close  to  the  termiua- 
tion  of  the  labium  in  the  labella. 
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The  parasites,  it  would  seem,  may  remain  in  this 
]>osition  for  an  indefinite  time,  awaiting,  it  is  to  be 
presumed,  an  opportunity  to  enter  a  warm-blooded 
vertebrate  host  when  the  mosquito  next  feeds  on 
such.  Apparently  the  filarial  can  discriminate  be- 
tween flesh  and  vegetable,  for  in  mosquitoes  fed  .on 
bananas   the   parasites  had  not  been   deceived  into 


Fig.  7 -J.  -Section  of  mosquito  alnmt  sixteen  days  after  it  had  fed  cm  I 
lilariated  pitii-nt.    The  Maria  ha*  escaped  from  the  thoracic  miuckfc 

(Fmm  n  miriitpht'ttujrinn  hy  Mr.  Spittu.) 

passing  into  so  inhospitable  a  medium  :  up  to  forty 
days  after  the  insect  was  infected,  and  after  many 
meals  of  banana,  they  could  still  be  found  coiled  up 
in  the  head  or  stretched  out  in  the  labium.* 

*  The  exact  nature  of  the  process  by  which  the  filaria 
cinti gts  from  the  proboscis  of  the  mosquito  has  not  been  deter- 
mined. Thice  speculation*  have  been  advanced.  (irassi  assert* 
that  when  the  mosquito  pioceeds  to  bite,  on  the  labium  buckling 
up  aH  the  stilettes  of  the  proboscis  enter  the  skin,  it  crack*  on  it* 
upper  surface,  and  through  the  rupture  thus  formed  the  filari* 
emerge  ami  find  their  way  alonj?  the  stilettes  into  the  puncture 
tije^e  have  made.     AnweAl  vv\w\ \>w\\vv\\  \*j\ut  out  that  there  i*  » 
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observations    almost    prove    that,    like  the 
malaria    parasite,   the    HI  aria   is  introduced  into    its 
m  definitive  host  by  mosquito  bite*     Whether  it 


hit   lifNlti   jl  rut    proL><>*flli  •  I 
.iiiuni;  p.  litn-iiM;  rf,  tuunr  of  r>>i*ii>ii>»r}u  r*»cii*i 

MM 


may   obtain  an   entrance  by  any   other   charmd    or 

Blum  it  would  be  hard  to  prove  and  rash  to  i 
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That  the  young  filaria  can  live  in  water  for  a  tim^^ 
certain  ;  it  is  conceivable  that  some  of  them,  such*.  , 
those  which  at  the  completion  of  their  stag^  ( 
development  in  the  mosquito  find  their  way  into  th 
abdomen  of  the  insect,  may  escape  into  water  v%rhen 
the  mosquito  lays  her  eggs  or  dies.* 


Technique. — Mr.  Max  Colquhoun  made  for  me  beautiful  1  _ 
illustrating  the  metamorphosis  of  the  filaria  in  mosquito  by  tht 
following  technique.  The  insects,  preserved  in  glycerine,  were 
soaked  in  dilute  acetic  acid  5  per  cent,  for  one  day  only ;  then  in 
formalin  50  )>er  cent.,  water  50  per  cent,  for  one  day  ;  next  in  ab- 
solute alcohol  for  one  day  ;  absolute  alcohol  and  ether,  equal  parte, 
one  day  ;  finally  in  celloidin  for  one  day.   They  were  then  sectioned, 

E laced  in  strong  hematoxylin  for  two  hours,  decolourised  in  sen 
ydrochlorio  (1  per  cent.)  and  alcohol,  washed  in  water,  pasted 
through  aniline  oil,  xylol,  and  mounted  in  xylol  balsam.  Pirtffin 
sections  are  not  a  success. 

In  working  with  fresh  mosquitoes,  all  that  is  necessary  is  to  teste 
up  the  thorax  of  the  insect  with  needles  in  normal  salt  solution, 
and,  after  removing  the  coarse  fragments  of  the  integumentf  of  the 
mosquito,  apply  a  cover-glass  and  place  under  an  inch  objective. 
The  filariae  are  readily  detected.  If  the  slide  is  dried,  fixed,  sod 
stained  with  a  watery  solution  of  some  aniline  dye  or  with  kg* 
wood,  and  mounted  in  xylol  balsam,  beautiful  permanent  prepara- 
tions  will  easily  be  obtained. 

However  introduced  into  the  human   body,  the 
filaria  finds  its  way  into  the  lymphatics.     Arrived  in 

*  In  mv  original  observations  on  this  subject  in  1879  and 
1883  (Trans'.  Linnean  £kc,  1883)  I  supposed  that  filarial  ■*&• 
morphosis,  so  far  as  the  mosquito  was  concerned,  is  completed  te 
from  six  to  seven  days.  This  I  now  believe  was  too  short  w 
estimate.  Bancroft  (Journ.  of  Trop.  Med.,  1899)  ha*  lately  dw« 
that  it  is  necessary  to  feed  the  experimental  mosquito  (at  all 
events,  C.  fat  it/ana),  so  as  to  keep  it  alive  for  at  least  sixteen  daj*. 
to  obtain  the  final  stages  of  the  metamorphosis.  I  have  little  doubt 
now  that  the  insects  on  which  my  observations  were  made  had  fed 
repeatedly,  without  my  being  aware  of  it,  after  their  meal  00  tbs 
filariated  jwtieiit.  Bancroft  has  shown  that  by  proper  feeding  fl* 
uses  banana  for  the  purpose)  mosquitoes  may  oe  kept  ali?e  for 
several  months,  any  filaria?  they  happen  to  harbour  remaining 
alive,  but  not  advancing  in  development  beyond  the  final  stage 
alluded  to  in  the  above  description.  In  the  observations  referred  to 
I  conjectured  that  the  fully  metamorphosed  filaria  escaped  from  tbe 
insect  either  at  her  death  or  when  she  deposited  her  eggs,  and  that 
thus,  in  drinking-water,  it  obtained  a  chance  of  gaining  access  to 
the  stomach  of  a  human  host.  Before  Low's  observation  Bancroft 
had  very  nearly  guessed  the  truth,  for  he  had  expressed  the  id<* 
that  the  filaria  may  \>e  injected  into  man  by  the  mosquito  when  Jj 
refeeds.  or  that  it  may  W  vwaXtowtA  \vj  man  while  it  is  still 
enclosed  in  its  YntermecYmxy  YMwtcfcYttwXu 
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«  of  these,  it  attains  sexual  maturity,  fecundation 

effected,  and   in  due  course  new  generations   of 

ibiyo  filariae  are  poured  into  the  lymph.     These, 


Fig.  rs.—MetAmor]thv6i*  of  fllaria  in  mow^U).* 
K  K  2 
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passu  'Z  through  the  glands— if  such  should  intenW 
by  way  of  the  thoracic  duct  and  left  subclaviau  ^ 
or  by  the  lymphatics  of  the  upper  part  of  the  body 
— finally  appear  in  the  circulation. 

Such  is  the  life-history  of  Filmria  n</cturt*a ;  aw 
is  its  ietimuvehost,  the  mosquito  its  intermediary  ho*L 
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stomach,    and    for    enabling   the   parasite  to    travel 

thrvugh  the  tissues  of  the  insect 

Aw  ::e  d^inms  of  working  out  for  himself  the  metamor- 
:*.>:*     :  th-?  £l.iria  in  the  mosquito  can  readily   do  so,  even  in 
:>.-.'   Avs<r.oe  of  a  suitable  human   subject,   by  sotting  anopheles 
•     >;  -.-.: ■.•fs  to  bite  tilariated  dogs.    In  mo^t   tropical  countries  a 
r^:     iro-rtio-n    ^f    the    dogs  harb/mr    Fitnriti    tnuniti*,  whose 
••    -v  s     :r\j.Lite  in   the  blood  and  are  taken   up  by  mosquitoes 
:        suv."    way   as  F.    w.-rturnn.     Grassi  and  Xoe    (confirmed 
'  \    For::.  S^imbon.    and  Low>  have  shown  that  the  embryo 
.;  -  iviosos  through  the  earlier  stages  of  its  metamorphosis 

o  •  Mi'.t'^'hnu  tubes  of  anopheles,  whence,  on  attaining  a 
*  : «.  u  -:  i^-v  :  development,  it  posses  forward  to  the  head  of  the 
oo  •  :.  w'  tr>   :t  bvhaves  in  much  the  same  way  as  /'.  u<«~tnv>ui. 

Parental  forms  {FUaria  Bancro/ti).  —  Tlie 
rxirent  tilarue  have  been  found  many  times.  They 
aiv  long,  hair  like,  transparent  nematodes,  three  or 
tour    inches   in    length    (Fig.    74).       The    sexes    live 


Ku   ~*  —  IVvro.il  form  <>f  Filaria  Bancroft! :  female.      (Natural  size.) 

together,  often  inextricably  coiled  about  eacli  other. 
Sometimes  they  are  enclosed,  coiled  up  several  in  a 
hunch,  and  tightly  packed  in  little  cyst-like  dilatations 
of  the  distal  lymphatics  0*Va\\\aavd^  •,  sometimes  they 
lie    more    loosely    \n   \ym\>\vaXAc  N^rvs^  *,  %a\&K&a&s%, 
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Pig  74A.  -Parental  form*  of  Filaria  Bancroft!  (nullified). 
2  Ml  ofmmle;  b,  head  and  neck;  c,  U\\  ol  tw*\e. 
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they  inhabit  the  larger  lymphatic  trunks  between  tk 
glands,  the  glands  themselves,  and.  nrobabW  not 
unfrequently,  the  thoracic  duct. 

The  female  filaria  is  the  larger,  both  as  reg*nls 
length  and  thickness.     The  two  uterine  tubes,  occn 
pying  the  greater  extent  of  her  body,  are  filled  ^itk 
ova  at  various  stages  of  development.     In  both  sews 
the  oral  end  (Fig,  74a(  b)  is  slightly  tapered,  chb- 
shaped,  and  simple ;  the  tail   (Fig.  74a,  ar  c)  also  & 
tapered  to  comparatively  small  dimensions,  its  tip  being 
rounded  off  abruptly.     The  vagina  opens  not  very  fa> 
from  the  mouth,  the  anus  just  in  advance  of  the  tip  oi 
the  tail.    The  cuticle  is  smooth  and  without  marking 
To  the  naked  eye  the  mal€  worm  is  characterised 
by  its  slender  dimensions,  by  its  marked  disposition 
to  curl,  and  by  the  peculiar  vine-tendril-like  tailT  tk 
extreme    end   of  which   is   sharply  incurvated  (Fig. 
7  4  A,  a) .  *    The  cloaca  gl  ves  ex i t  to  two  slender,  unequal 
spicules.     The  existence  of  caudal  papillae  in  the  mate 
worm  has  not  as  yet  been  satisfactorily  ascertain  vn\  j 
analogy  leads  us  to  believe  that  such  exist,  but  if  they 
are  present  they  must  be  exceedingly  minute.     (S*t 
table,  p.  GOO.) 

These  parental  forms  were  named  by  Coblxdd 
Filar ia  Bancrofti,  after  the  late  Dr.  Bancroft,  sen.,  of 
Brisbane,  who  was  the  first  to  find  them. 

Morbid  anatomy  and  pathology.  —  Th* 
filaria  not  (jenerally  pathof/enir. — In  most  cases  of 
filarial  infection  the  parasite  exercises  no  manifest  in- 
jurious influence  whatever.  In  a  certain  proportion 
of  instances,  however,  there  can  be  no  doubt  that  ir 
does  have  a  very  prejudicial  effect  on  its  host;  and 
this  mainly  by  obstructing  lymphatics.  The  healthy, 
fully-formed  embryo  filaria4 — that  is  to  say,  the 
filaria1  which,  by  means  of  the  microscope,  we  see  in 
the  blood — have,  so  far  as  we  can  tell,  no  pathogenic 
properties  whatever  ;  the  parent  worm  and  the  imma- 
ture products  of  conception,  alone,  are  dangerous. 

*  According  to  ^\a\tW\v\,t\\\*'\vve\vi\'*.l0vQ1vi  vA  'O^fc^  qI^WI 
is  a  post- mortem  phenomenon. 
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Filarial  disease  originates  in  injury  of  lymphatic 
trunks. — Roughly  speaking,  the  filaria  causes  two 
types  of  disease :  one  characterised  by  varicosity  of 
lymphatics,  the  other  by  more  or  less  solid  oedema.  The 
exact  way  in  which  the  parasite  operates  has  not  been 
definitely  and  absolutely  ascertained  for  all  types  of 
filarial  disease.  Apparently,  in  some  instances,  a 
single  worm,  or  a  bunch  of  worms,  may  plug  the 
thoracic  duct,  and  act  as  an  embolus  or  originate  a 
thrombus  ;  or  the  worm  may  give  rise  to  inflammatory 
thickening  of  the  walls  of  this  vessel,  and  so  lead  to 
obstruction  from  the  consequent  stenosis  or  thrombosis. 
In  other  instances  the  minor  lymphatic  trunks  may 
be  similarly  occluded.  As  an  effect  of  either  form  of 
occlusion,  the  lymphatic  areas  drained  by  the  impli- 
cated vessels  are  cut  off  from  the  general  circulation. 
There  is  then  a  rise  of  lymph  pressure  in  the  occluded 
vessels,  with  consequent  varicosity ;  or  there  may  be 
lymphatic  oedema ;  or  there  may  be  a  combination  of 
these. 

Pathology  of  lymphatic  varix. — In  conse- 
quence of  the  rich  anastomosis  existing  between  the 
contiguous  lymphatic  areas,  on  filarial  obstruction 
occurring  in  one  of  them  a  compensatory  lymphatic 
circulation  is  sooner  or  later  established.  But  be- 
fore this  can  be  properly  effected  a  rise  of  lymph 
pressure  and  a  dilatation  of  the  lymphatics  in  the 
implicated  area  must  take  place.  This  leads  to 
lymphatic  varix  of  different  kinds,  degrees,  and 
situations.  When  the  seat  of  filarial  obstruction  is 
the  thoracic  duct,  the  chyle  poured  into  that  vessel 
can  reach  the  circulation  only  by  a  retrograde  move- 
ment ;  consequently,  this  fluid  may  Ik?  forced  to 
traverse  in  a  retrograde  way  the  al>doniinal  and 
pelvic  lymphatics,  the  lymphatics  of  the  groin, 
scrotum,  and  abdominal  wall.  As  a  consequence,  these 
vessels,  together  with  the  thoracic  duct  up  to  the 
seat  of  obstruction,  Income  enormously  dilated.  In 
dissections  of  such  cases  (Fig.  7/>)  the  thoracic  duct 
has  been  found  distended  to  the  size  of  a  finger,  the 
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abdominal  and  pelvic  lymphatics  forming  an  er*o>j 
mous  varix,  perhaps  a  foot  in  diameter  and  m«mj 
inches  in  thickness,  concealing  kidneys,  bladder,  and 


Fig.  75.— Dissection  of  the  lymphatics  in  a  case  of  chyluria.    (Mackenzit, 

Trans.  Path.  Soc.,  Lond.) 
a  Dilat  odriKht  renal  lymphatic!*  \h,  thoracic  duct ;  c,  dilated  left  renal  lymphatic*. 

spermatic  cords.  In  such  cases,  when  one  of  the 
vessels  of  the  varix  is  pricked  or  ruptures,  the  con- 
tents are  found  to  be  white  or  pinkish.  They  a*"6 
not  limpid   like  ordm^rj  \yrcv^\v.    TVvey  are  chyle, 
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***erefore ;  chyle  on  its  way  to  enter  the  circulation 
py  a  retrograde  compensatory  track.  When  the  varix 
Evolves  the  integuments  of  the  scrotum,  the  result  is 
**  lymph  scrotum " ;  when  most  prominent  in  the 
groin,  then  a  condition  of  glands  is  produced  which 
I  have  called  '•'  varicose  groin  glands " ;  when  the 
lymphatics  of  the  bladder  or  kidneys  are  affected  and 
tmpture  from  over- distension,  then  chyluria  is  the 
l>esalt;  when  those  of  the  tunica  vaginalis  rupture, 
then  there  is  chylous  dropsy  of  that  sac — "  chylocele"; 
the  same  may  happen  in  the  peritoneum — chylous 
ascites.  Occasionally  varicose  lymphatic  glands,  re- 
sembling those  frequently  encountered  in  the  groins, 
are  found  in  the  axilla.  Occasionally,  also,  limited  por- 
tions of  the  lymphatic  trunks  of  the  limbs  are  similarly 
and  temporarily,  or  more  permanently,  distended. 
This,  doubtless,  is  the  pathology  of  all  those  forms  of 
filarial  disease  characterised  by  visible  varicosity  of 
lymphatics,  with  or  without  lymphorrhagia. 

Filarue  may  disappear  from  the  blood  in  such 
case*. — In  filarial  disease  associated  with  lymphatic 
varix  embryo  filarise  are  generally  present  in  the 
blood  as  well  as  in  the  contents  of  the  dilated  vessels. 
Sometimes,  it  is  true,  the  embryo  is  not  found.  Such 
cases  are  probably  of  long  standing ;  had  the  filar ia  been 
looked  for  at  the  commencement  of  the  disease,  it  would 
probably  have  been  discovered.  I  have  watched  cases 
in  which  the  embryo  has  disappeared  in  this  way; 
though  at  first  found  in  abundance  in  the  blood,  after 
a  year  or  longer  it  ceased  to  appear  there.  The 
reason  for  this  disappearance  is  doubtless  the  death 
of  the  parent  parasites,  an  occurrence  I  have  seen 
associated  with  attacks  of  lymphangitis.  It  must 
be  borne  in  mind  that,  although  the  original  cause  of 
the  varix  may  disappear,  the  effects  of  its  operation 
are  permanent. 

Pathology  ol  elephantiasis  amount*-— 
Embryos  not  usually  present  in  the  blood  in  ele- 
phantiasis.— In  those  cases  of  filaria  disease  in  which 
elephantiasis  arabum   is   the  leading  feaAftra,  \t  \& 
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not  usual  at  any  stage  of  the  established  disease  to       c 
find  filariae  in  the  blood  or  elsewhere,  unless  it  be  in 
countries  in  which  filariasis  is  extremely  common  and 
reinfection,  or  extensive  infection,  highly  probable. 

Reasons  for  regarding  elephantiasis  as  a  filarial 
disease. — From    this,   circumstance — the    absence  of 
filaria  embryos  from  the  blood  in  elephantiasis— the 
question  naturally  arises,  Why  attribute  this  disease 
to   the   filaria?     The  answer  to   this   is:    (1)   The 
geographical  distribution  of  Filaria  nocturna  and  of 
elephantiasis  arabum  correspond  ;  where  elephantiasis 
abounds  there   the  filaria  abounds,   and  vice  versd. 
(2)  Filarial  lymphatic  varix  and  elephantiasis  occur  in      ^ 
the  same  districts,  and  frequently  concur  in  the  same     -3 
individual.     (3)  Lymph  scrotum,  an   unquestionably  -^ 
filarial  disease,  often   terminates  in  elephantiasis  of^^ 
the  scrotum.     (4)  Elephantiasis  of  the  leg  nnmrrimrn^i_^ 
supervenes   on   the   surgical    removal    of    a    lynipfcr^T 
scrotum.     (5)  Elephantiasis  and  lymphatic  varix  ar 
essentially  diseases  of  the  lymphatics.     (6)  Filaria 
lymphatic  varix  and  true  elephantiasis  are  both  accon 
panied  by  the  same  type  of  recurring  lymphangitii 
(7)  As  filarial  lymphatic  varix  is  practically  prove 
to  be  caused  by  the  filaria,  the  inference  that  trim,    e 
elephantiasis — the  disease   with    which    the    formr       r 

is  so  often  associated  and  has  so  many  affinities 

is  attributable  to  the   same    cause,   appears    to    kn^e 
warranted. 

Explanation  of  the  absence  of  filaria  in  t/te  blo*z*d 
in  elephantiasis. — If  the  filaria  be  the  cause  of  tropics^/ 
elephantiasis,  how  account  for  the  absence  of  fila"«ria 
embryos   in   the  blood,   as  is  the   case  in    the   vast 
majority  of  instances  of  this  disease  ?     The  ans^f^r 
to  this  is  : — Either  the  disease-producing  filariae  have 
died  ;   or  the  lymphatics  draining  the  affected  ares 
are  so  effectually  obstructed  by  the  filaria,  its  pro- 
ducts, or  its  effects,  that  any  embryo  filariae  they  may 
contain,   or  may  have  contained,  cannot  pass  along 
these  vessels  to  enter  the  circulation. 

We  have  a\tead^  s&ew  \X\*k  v^  ^Aaxval  lymphatic 
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^^rix  the  parasite  which  produced  the  disease  may 
die,  particularly  during  attacks  of  lymphangitis;  the 
Same  may  occur  in  elephantiasis,  and  I  believe  that 
t^liis  does  happen.  I  do  not  think,  however,  that  this 
i»  the  entire  explanation. 

Lymph  stasis  produced  by  filaria   ova. — I  have 

twice  in  filariasis  found  ova  of  the  filaria  in  lymph ; 

once  in  the  lymph  from  a  lymph  scrotum,  once  in 

lymph  procured  by  aspirating  a  varicose  groin  gland. 

"Therefore,   at   times,    the    filaria    may  produce  ova 

instead  of  swimming  embryos.     The  ova  of  the  filaria 

aire  not  like  the  long,  supple,  slim,  active,  swimming 

embryo;  they  are  passive,  more  or  less  rigid,   oval 

bodies  nearly  five  times  the  diameter  of  the  embryo 

coiled  up  in  their  interior.     In  consequence  of  their 

size  and  passive  character  the  ova,  unlike  the  normal 

free-swimming    embryos,     are     quite    incapable    of 

traversing  such  lymphatic  glands   as,  in   the   event 

of  their  escape  from  the  parental  worm,  they  may  be 

carried  to  passively  by  the  lymph  stream.     It  is  an 

accepted  fact  in  pathology  that  an  essential  element 

in  the  causation  of  elephantiasis  is  lymph  stasis.     I 

have  ventured  to  conjecture  that  the  stasis  of  lymph 

which  eventuates  in  tropical  elephantiasis  is  produced 

by  embolism  of  the  lymphatic  glands  by  ova  of  the 

filaria. 

But,  it  may  be  asked,  why  should  ova  enter  the 
lymph  stream?  In  normal  conditions  the  embryo 
filaria  at  birth  is  already  fully  outstretched.  If  ova 
are  expelled  by  the  parent  filaria,  it  must  be  as  a 
result  of  some  hurrying  of  the  process  of  filarial  par- 
turition. That  this  does  occur  sometimes  the  dis- 
covery, already  mentioned,  of  filaria  ova  in  the  lymph 
fully  proves;  and  I  l>elieve  that  this  is  really  what 
does  occur,  and  that  it  is  the  initial  step  in  the  de- 
velopment of  filarial  elephantiasis.  We  can  readily 
understand  how,  in  consequence  of  mechanical  injury, 
to  which  from  her  exposed  position  in  the  limbs  she 
must  be  frequently  subjected,  or  of  some  other  cause, 
the  parent  filaria  may  miscarry.     Should  Una  U&n^eii, 
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then   the   contents   of  her  uterus  will  be  expelf &d 
prematurely  and  before  the  ova  normally  lying  ^t 
the  upper  part  of  her  uterus  have  become  the  \onj£& 
outstretched,  active  embryos   we  see   in   the   blooC^J 
If  a  crowd  of  these  passive,  massive  ova  are  carrie^^ 
by  the  lymph  stream  to  the  lymphatic  glands  of  ^^ 
limb    in  the   lymphatic   trunks  of  which   a   femal^^ 
filaria  is   lying   aborting,  embolism    of   the  afferent^^g 
lymphatics  of  the  glands  must  result   and  stasis  or 
lymph  in  the  limb  ensue.  ^ 

Inflammation  necessary  for  the  production  of 
elephantiasis. — Lymph  stasis  alone  does  not  produce 
elephantiasis ;  this  has  been  proved  by  experimental 
ligature  of  lymphatic  trunks.  It  may  produce  a  ** 
form  of  oedema,  but  not  true  elephantoid  hypertrophy. 
Should  inflammation  occur  in  an  area  of  lymphatic 
congestion  so  produced,  as  it  is  very  apt  to  do  on  the 
slightest  injury,  then  elephantiasis  will  supervene ;  for, 
unless  the  lymphatics  of  an  inflamed  area  are  patent, 
the  products  of  inflammation  are  not  completely 
absorbed.  Erysipelatoid  inflammation,  frequently  re- 
curring,  is  a  well-recognised  feature  in  almost  every 
case  of  elephantiasis  arabum. 

Sequence  of  events  in  elephantiasis. — The  sequence 
of  events  in  the  production  of  elephantiasis  is,  I 
believe,  as  follows : — Parent  female  filaria  in  the 
lymphatic  system  of  the  affected  part ;  injury  of  the 
filaria ;  premature  expulsions  of  ova  in  consequence  of 
injury  ;  embolism  of  lymphatic  glands  by  ova ;  stasis, 
of  lymph  ;  lymphangitis  from  subsequent  traumatism 

or  other  cause  (as  septic  infection)  in  the  congested 

area;    imperfect   absorption  of  the  products    of   in 

flammation ;     recurring     attacks     of     inflammation^^ 
leading  to  gradual,  intermittently  progressive,  in  flam 
matory  hypertrophy  of  the  part. 

In  this  way  I  explain  the  production  of  elephan^^n- 
tiasis  by  the  filaria.  And  in  this  way  I  explai  — *& 
the  absence  from  the  blood  of  the  embryos  of  the  ^e 
parasite  which  started  the  disease  ;  they  cannot  pas— -*ss 
the  occluded  gWv&a,    N"  «rj  Y&L&3  \k&  parent  wor — =3i» 
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%  at  an  early  stage  of  the  disease,  killed  by  the 
use  which  led  to  premature  parturition,  or  by  the 
ibsequent  lymphangitis. 

The  subjects  of  elephantiasis  less  liable  than  others 
1  filarice  in  the  blood. — Some  years  ago  I  made 
.  curious  observation  which  supports  the  view  just 
itated.  I  received  from  Surgeon-Major  Elcum  eighty- 
eight  slides  of  night  blood  from  eighty -eight  natives 
of  Cochin.  Of  these  eighty-eight  persons,  fourteen 
were  affected  with  elephantiasis,  seventy-four  were 
not  so  affected.  Of  the  slides  coming  from  the  seventy- 
four  non-elephantiasis  cases,  twenty  contained  filariw, 
about  one  in  every  three  and  a  half  ;  of  the  fourteen 
elephantiasis  cases,  only  one  had  filarise.  Why  should 
the  elephantiasis  cases  have  proportionately  fewer 
filarise  than  the  non-elephantiasis  cases]  Because 
in  the  former  the  existence  of  elephantiasis  implied 
that  a  large  area  of  their  lymphatic  systems  was 
blocked,  and  that  the  blood  could  be  stocked  with 
embryo  filariae  carried  by  the  lymph  from  only 
a  relatively  small  lymphatic  area ;  there  was, 
therefore,  a  proportionately  lesser  likelihood  of  the 
presence  of  parent  filariae  having  for  their  young  an 
unobstructed  passage  to  the  blood. 

FILARIAL   DISEASKH. 

Enumeration  of  the  filarial  diseases. — The  diseases 
known  to  be  produced  by  Filaria  noctnrna  are  abscess ; 
lymphangitis;  varicose  groin  glands  ;  varicose  axillary 
glands;  lymph  scrotum;  cutaneous  and  deep  lym- 
phatic varix  ;  orchitis  ;  chyluria  ;  elephantiasis  of  the 
leg,  scrotum,  vulva,  arm,  mamma,  and  elsewhere ; 
chylous  dropsy  of  the  tunica  vaginalis  ;  chylous  ascites  ; 
chylous  diarrhoea,  and  probably  other  forms  of  disease 
depending  on  obstruction  or  varicosity  of  the  lym- 
phatics, or  on  death  of  the  parent  filaria. 

Abscess.— Occasionally,    as    already   mentioned 
whether  in   consequence  of  blows  or  other  injuria* 
of  lymphangitis,  or  of  unknown  causes,  the  pare! 
£huri&  dies.     Generally  the   dead  bo&v  \&  fttawcVy 
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jnat  as  a  piece  of   aseptic  catgut  would  be*     Some 
time*  the  dead  worm  acts  as  an  irritant  and  can 
abscess,  in  the  ©on tents  of  which   fragments  ol 
dead  filaria  may  be  found*     Such  abscesses,  occurrm 
in  Ike  limbs  or  scrotum,  will  discharge  in  due  course,  m 
or  may  be  opened  to  further  trouble, — 

Should  they  abdomen,  serious 

consequences  and  r  nsue. 

Probably,   in  c  abscess  form*  at 

times  indepernlrau  the  parasite ;  &$-^r 

in  varicose  gl-uids,  a,  in  elephantiasis*^ =-* 

or  in  similar  areas  uea  and  lymphatic  ^^ 

congestion. 

The  death  of  the  p&reuw**  Ui»tia  is  apt  to  be  lost^^ 
sight  of  as  a  possible  cause  of  abscess  in  the  subjects****? 
of  filarial  infection.     Deep-seated  pain  in  the  thorax 
or    aMonun,    with    inflammatory  fever    followed    by^ 
hectic,   and   a   diminution  in  the  number  of  embryo* 
tilaria*    in.   or    their   entire  disappearance    from,    the 
peripheral  blood  should,  in  such  circumstances,  suggest 
a  diagnosis  oi  filarial  abscess  and  indicate  exploration 
and.  if  feasible,  active  surgical  interference. 

Lymphangitis  and  elephantoid  fever. - 
$i/mf'toms.  —  Lymphangitis  is  a  common  occurrence 
in  all  form*  of  filarial  disease,  particularly  in  ele- 
phantiasis, varicose  glands,  and  lymph  scrotum. 
When  occurring  in  the  limbs  the  characteristic 
piinful,  cord-like  swelling  of  the  lymphatic  trunks 
and  associated  glands,  and  the  red  congested  streak 
in  the  superjacent  skin,  are  usually  apparent  at 
the  commencement  of  the  attack.  Very  soon,  how- 
ever, the  connective  tissue  and  skin  of  the  implicated 
area  become  inflamed  and  tense,  and  high  fever,  pre- 
ceded by  severe  and  prolonged  rigor,  sets  in.  The 
attack  may  continue  for  several  days,  and  be  accom- 
panied by  severe  headache,  anorexia,  often  vomiting, 
and  sometimes  delirium.  After  a  time  the  tension  of 
the  inflamed  integuments  may  relieve  itself  by  a 
lymphous  discharge  fro\\\  lV\a  surface.  Usually  the 
attack    ends    in    profuse    £eTtfiT«\    &w^sto»&.    "W^ 
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^^^Uing  then  subsides  gradually  though  not  entirely, 
y1^  parts  remaining  permanently  somewhat  thickened. 
**y  ttiphangitis  may  be  confined  to  groin  glands,  testis, 
HP^rmatic  cord,  or  abdominal  lymphatics. 

Diagnosis.  —  This    fever,    appropriately     named 

**y  Fayrer  "  elephantoid  fever,"  occurs  habitually,  at 

varying  intervals   of   weeks,   months,   or    years,    in 

^J^rly  all  forms   of  elephantoid   disease.     Its   ten- 

^xicy  to  recur,  the  severe  rigor  ushering  it  in,  and 

***e  terminal   diaphoresis   cause   it   to   be   mistaken 

;°**  ague.     In  Barbados,  where  there  is  no  malaria, 

**•    is  habitually   called  "ague."     The  implication  of 

**e   lymphatics,    the    local    pain,    the    erysipelatoid 

a  Celling,     the     prolonged      pyrexial       stage,      the 

^Vksenoe      of      the      malaria      parasite      from      the 

j?lood,    the    presence   there    very     possibly    of    the 

**laria,  and    the  powerlessness  of   quinine  to  control 

*Vie   fever,  suffice  for   diagnosis.    Nevertheless,  error 

**i  diagnosis  is  common,  particularly  when  the  attacks 

^'^cur     frequently     and    with    a   certain   degree    of 

Regularity,  as  is  usually  the  case. 

Treatment. — The  treatment  should  consist  in  re- 
moving any  cause  of  irritation,  in  rest,  elevation  of 
%he  affected  part,  cooling  lotions  or  warm  fomentations, 
*nild  aperients,  opium  to  relieve  pain,  and,  if  tension 
is  great,  pricking  or  scarifying  the  swollen  area  under 
suitable  aseptic  conditions.  Subsequently  the  parts, 
if  their  position  permits,  should  be  firmly  bandaged. 

Varicose  groin  glands  (Fig.  7G).  —  Associated 
conditions. — Varicose  groin  glands  are  frequently 
associated  with  lymph  scrotum ;  sometimes  with 
chylous  dropsy  of  the  tunica  vaginalis ;  sometimes 
with  chyluria.  Occasionally  all  four  conditions  co- 
exist in  the  same  individual. 

Symptom*.-- A*  a  rule,  commencing  painlessly,  the 
patient  is  not  aware  of  the  existence  of  these  varicose 
glands  until  they  have  attained  considerable  dimen- 
sions. Then,  a  sense  of  tension,  or  an  attack  of 
lymphangitis,  calls  attention  to  the  state  of  the  groins, 
where  certain  soft  swellings  are   discovered.     These 
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swellings  may  be  of  insignificant  dimensions  or  they  * 
may  attain  the  size  of  a  fist.  They  may  involve  ^ 
both  groins,  or  only  one  groin  ;  they  may  affect  the» 
inguinal  glands  alone,  or  the  femoral  glands  alone  ^ 
or,  and  generally,  both  sets  together. 

To  the  touch  they  feel  soft,  doughy,  and  obscurely  j 


Fig.  7  ti.— Varicose  groin  glautta  ami  chylocelc.     (From  <i  patient  under  tkt 
carf  of  Mr.  Johnson  Smith.) 

lohulated.  The  skin,  natural  in  appearance,  can 
be  glided  over  the  surface,  but  the  swellings  them- 
selves are  not  movable  over  the  subjacent  fascia. 
Occasionally  hard,  kernel-like  pieces  can  be  felt  in 
their  interior,  or  the  entire  mass  may  be  more  or  less 
indurated.  On  thrusting  a  hypodermic  needle  into 
the  swellings,  white,  or  reddish  chylous,  or  clear 
ly  in phous,  nuid  c&tyW  ^v^^^V^\xv^\x\v^x\Rft,    This 
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ttuiri   coagulates  rapidly  and  usually  contains  living 
tilaria  embryos. 

J)iwjnmis. — It  is  important  to  be  able  to  diagnose 
these  tumours  from  hernia,  for  which  they  are  often 
mistaken.      This  can  be  done  by  observing  that  they 
ore  not  tympanitic  on  percussion  ;  that  though  pres- 
sure caiiHes  them  to  diminish,  they  do  so  slowly  ;  that 
there  is  no  sudden  dispersion  accompanied  by  gurgling, 
as   in    hernia,  on  taxis  l>eing   employed  ;    that   they 
convey  a  relatively  slight,  or  no  impulse  on  coughing  ; 
that  they  slowly  subside  on  the  patient  lying  down,  and 
slowly  return,  even  if  pressure  l>o  applied  over  the 
saphenous  or  inguinal  openings,  on  the  erect  posture 
l>eing  resumed.     The  cautious  use  of  the  hypodermic 
needle  will  confirm  diagnosis  ;  which  would  he  further 
strengthened  by  the  co-existence  of  lymph  scrotum, 
chyluria,  or  chylous  hydrocele,  and  the  presence  of 
filariiein  the  blood.     Chronic  sirrllings  about  fh*  groin, 
card*,  testes,  and  scrotum  in  jmfirnts  from  the  frn/rirs 
should  always  he  regarded  as  being  possibly  filarial. 

Pathological  anatomy.  —  On  dissection  these 
tumours  are  found  to  consist  of  bunches  i>f  varicose 
lymphatics,  and  to  form  part  of  a  vast  lymphatic 
varix  involving  the  |ielvic  and  abdominal  lymphatics. 
Treatment. —  Unless  they  give  rise  to  an  incapaci- 
tating amount  of  discomfort,  and  are  the  scat  of  fre- 
quent attacks  of  lymphangitis,  varicose  groin  glands 
are  best  left  alone.  It  must  always  be  remembered 
that  they  are  part  of  an  anastomosis  necessary  to 
life.  Should  they  be  very  troublesome  and  incapacitate 
for  work,  they  may  l>e  removed.  In  operating,  strict 
aseptic  methods  must  l>e  practised,  as  septic  lymphan- 
gitis readily  occurs,  and  has  frequently  proved  fatal  in 
such  eases.  Excision  is  not  always  satisfactory,  as  it 
may  lie  followed  by  lymphnrrhairia  at-  the  *eat  of  the 
wound,  by  excessive  dilatation  of  some  other  p-irt  of 
the  implicated  lymphatic  area,  by  chyluria,  or  by 
elephantiasis  in  one  or  both   le^s. 

1     have    suggested    that   these   tumour*  mi^lit    he 
successfully   treated    by   establishing    an    au-.\*Ai>\\wis\* 
L  L 
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hot  ween  one  of   the  diluted    lymphatic    voxels  and 
neighbouring  vein.      Mr.  Uodlee  ha*  twice  j.erforun  ..-^       * 
such  an  operation  for  me  with  partial  success.     T     JJ/#. 
operation  is  somewhat  dim* cult,  owing  to  the  frag    -^  jm\ 
nature   of    the  dilated    lymphatic   vessels,   and    ^#1#. 
shortness  of  their  course. 

It  is  said  (Azema)  that  these  glands  tend  t  «r 
diminish  in  size  after  forty.  1  cannot  confirm  tli  i  > 
statement  from  personal  observation. 

Similar  varicose  dilation  of  the  axillary  glatuM  * 
is  sometimes,  though  much  more  rarely,  foum  ^" 
Bancroft  designated  these  varicose  axillary  and  groi^^^ 
glands  "  helminthoma  elastica." 

t'litancoiitt  and  deeper  lymphatic  varice^'^^-c 
— Occasionally  cutaneous  lymphatic  varices  are  mo        ^ 
with  on  the  surface  of  the  al>domen,  on  the  lejp*  ^^^ 
arms,  and  probably  elsewhere.     Sometimes  they  an  -^_* 
j>ermanent ;  sometimes,  when  more  deeply  situated^ 
they  constitute  little  swellings  which  come  and  go  h*-    "^. 
a  few  hours.     1  believe  these  latter  often  depend  on^"^^. 
the  actual  presence  of  parent  tilarice  in  the  tumour^ 
Such  varices  are  evidence  of  lymphatic  obstruction^ 
Filarial   lymphangiectasia   of   the   sjiermatic  cord  i*^2*^ 
not  uncommon.       The   contents   may  be  milky  aiuf    - 
chylous,   or  straw-coloured  and  lymphous,  according^ 
to  situation  and  connections. 

Thickened    lymphatic    trunks.  —  Mai t lane- — ' 
has  frequently  seen  in  Madras  cases  of  lymphangiti —    ""■" 
in  which,  after  the  initial  swelling  and  inflammatio  -»* 
had  subsided,  a  line  of  thickening  remained.     On  e:-^> 
cising  this  thickened  tissue  and  carefully  dissecting  L  *fc, 
he  has  found  minute  cyst-like  dilatations  of  the  lyi^M- 
phatic  involved,  and  in  these  cysts,  coiled   up,  adnJf 
filaria\  sometimes  dead,  sometimes  alive.     The  lym- 
phangitis, he  believes,  is  caused  in  these  cases  by  t-Iie 
death  of  the*  filariie.     1  >aniels  has  made  similar  observa- 
tions in    British  Ouiaua.     Such  a  case  I  saw  under 
the  care  of  l.)r.  Alwrcrombie  at  Cliaring  Cross  Hos- 
pital   in    London.     On    the    subsidence  of  a  filarial 
lymphangitis  of  the  arm  a  thickening,  alxmt  the  sitt 
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off  a  finger-tip,  remained  on  thr  forearm.     Believing 
t\uu  it  contained  adult  filarine*  thin  thickening 
excised   hy   Mr.    Young   and    placed    in    imrnml   Halt 
^tatiotk     Eight  hours  later  the  mass  was  caret'uHv 


rroin  gbuidi,    (^nn 


Oted,   and   a   living   female    tilaria,   aluaii    four 
'Imlbfw    ta    langtfc  turned   out      The   pan 

1  hi  live  and  swim  aboul  actively  in  tin*  salt 
luttOH  for  nearly  two  hoUfflL 

Lymph    ><  rotuin    (Fig.    77). — 8ump$0m$** — In 
■i -aw  the   HcLotum    is    more  or    leas    etilai 

L   [ 
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Though  usually  silky  to  th<*  touch,  on  inspection  ti* 
skin  presents  a  few,   ur  a  large  number  of,  *a$fl 
or  larger  lymphatic,   varies   which,  when  pricW  ot 
when  they  open  spontaneous!  y,  discharge  large  411*1*' 
tities  of   milky,   or    sanguineousdookuig,   »r  *tf**' 
coloured,   rapidly  coagulating    lymph    or   chvl*v     \* 
some  cases  eight  or  ten  ounces  of  this  su  Wanre  *  *" 
escape  from  a  puncture  in  the  course  of  an  hour  *J 
two  j  it  may  go  011  running  for  many  hours  on  e<*4 
soiling  the  clothes  of  the  patient  and  exhausting  hi0* 
Usually    embryo   fi  [arise    can   be    discovered    in    *ph 
]y m [ill  so  obtained,  aw   well  as  in  the  blood  of  tto* 
patient      In  a  large  proportion   of  case*  of  lymph 
scrotum  tli**  inguinal   and  femoral   glands,  either  °^ 
one  or  on  both  sides,  are  varicose. 

Probably  provoked  by  friction  against  th** 
tlii^l is  and  clothes,  #  erysipelatoid  inflammation 
and  elephantoid  fever  are  frequent  occurrences. 
Abscess  is  not  uncommon.  In  time,  in  a  proportion 
of  cases,  the  scrotum  tends  to  become  permanently 
thickened  and  to  pass  into  a  state  of  true  elephanti- 
asis. 

Trmtmnit. — Unless  inflammation  be  a  frequent 
occurrence,  or  there  be  frequent  and  debilitating 
lymphorrhagia,  or  unless  the  disease  is  tending  to 
pass  into  true  elephantiasis,  lymph  scrotum — kept 
scrupulously  clean,  powdered,  suspended,  and  pro- 
tected— had  better  be  left  alone.  Should,  however, 
for  these  or  other  reasons,  it  be  deemed  expedient  to 
remove  the  diseased  tissues,  this  can  be  effected 
easily.  The  scrotum  should  be  well  dragged  down 
by  an  assistant  whilst  the  testes  are  pushed  up  out 
of  the  way  of  injury.  A  finger  knife  is  then  passed 
through  the  scrotum,  and  in  sound  tissues,  just  clear 
of  the  testes,  and  the  mass  excised  by  cutting  hack- 
wards  and  forwards.  No  diseased  tissues,  and  hardly 
any  flap,  should  be  left.  Sufficient  covering  for  the 
testes  can  be  got  by  dragging  on,  and,  if  necessary, 
(iissecting  up,  t\\e  sVayv  oi  vW  vVvv^lx*,  which  readilv 
yields    and    affords     a\\\\Ae    w\mv\^.    \\>  \*  v\.  %*xs 
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common  but  a  very  great  mistake  to  remove  too 
little.  As  a  rule,  the  wound,  if  carefully  stitched  and 
dressed  antiseptically,  heals  rapidly. 

In  consequence  of  this  sudden  and  violent  inter- 
ference with  an  extensive  varix,  of  which  that  in  the 
scrotum  is  but  a  part,  chyluria,  or  elephantiasis  of  a 
leg,  may  supervene.  The  patient  should  be  warned  of 
this  feasibility. 

Chyluria.— Pathology. — When  a  lymphatic  varix 
in  the  walls  of  the  bladder,  or  elsewhere  in  the  urinary 
tract,  the  consequence  of  filarial  obstruction  in  the 
thoracic  duct,  ruptures,  there  is  an  escape  of  the 
contents  of  the  varicose  lymphatics  into  the  urine. 
Chyluria  is  the  result. 

Symptoms. — This  disease  frequently  appears  with- 
out warning  :  usually,  however,  pain  in  the  back  and 
aching    sensations   about    the    pelvis    and     groins — 
probably   caused    by   great    distension    of     the    pre- 
existing lymphatic  varix — precede  it.     Retention  of 
Urine,  from  the  presence  of  chylous  coagula,  is  some- 
times the  first  indication  of  serious  trouble.    Whether 
preceded    by   aching,    or   by    retention,    or  by  other 
Symptoms,  the  patient  becomes  suddenly  aware  that 
he   is  passing   milky   urine.      Sometimes,  instead    of 
being  white,  the  urine  is  pinkish  or  even  red  ;  some- 
times   white    in    the    morning,   it  is   reddish    in    the 
evening,  or  vice  versa.     Sometimes  whilst  chylous  at 
one  part  of  the  day,  it  is  perfectly  limpid  at  another. 
Great  variety  in  this  respect  exists  in  different  cases, 
and  even  in  the  same  case  from  time  to  time,  depend- 
ing on  temporary  closure  of  the  rupture  in  the  lym- 
phatic, and  also  on  the  nature  of  the  food.* 

Physical  characters  of  chylous  nriit*'. — If  chylous 
urine  be  passed  into  a  urine  glass  and  allowed  to 
stand,  as  a  rule,  within  a  very  short  time,  the  whole 

*  The  sanguineous  appearance  m»  fie«juentl\  m-ch  in  ihylou* 
urine  ami  in  other  forms  of  filarial  1  \*  1 1 1 1 >  1 1  < •  1 1  lia^ia  <K  -pcnd*  on  the 
formation  of  hloo<l  corpuscles  in  lymph  loii£  retained  in  the 
varicone  veiwelH,  ami  is  a  result  of  the  normal  evolution  of  the 
formed  elements  in  that  fluid.  There  in  no  rupture  of  hlood- 
veftel*.  as  tome  have  a/werfed. 
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of    tin1    urine    becomes    coagulated.       Uradoally  tlw 
coaguluin  contracts  until,  at  the  end  of  some  Wrs, 
a  small,  more  or  less  globular  clot,  usually  bright  ret! 
or  pinkish  in  colour,  is  floating  about  in  a  oiilky  fliiid- 
Later,   the   milky  fluid  separates   into    three  lijvft 
On  the  top  there  is  formed  a  cream -like  pellick;  ** 
the   1  »o t torn   a   scanty   reddish    sediment,  sometbnw 
including  minute  red  clots  ;  in   the  centre  the  «■» 
of   the   urine   forma  a  thick,    intermediate   stratum 
milky  white  or  reddish   white    in  colour,  in   rtflP 
float*    the  contracted  ooagulum.     If   a  little  of  &e 
sediment  be  U  pipette  and  examin^ 

with  the  micro  d  to  contain  celb  1&*5 

red  blood  cell  granular  fatty  mtttniv 

epithelium  an-  nd,  mixed   with  t\&& 

in  a  large  pro]  hough  not  in  all,  mow**'" 

embryos,     Th„  on  tains  much  granuUr 

fatty     1  natter  j  >per    cream -like    layer 

consists  of  the  U  -^Hal  in  greater  abund- 

ance,  the  granu.^   ,  Co  aggregate  into  larger 

oil  globules.     If  a  si  .  lion  of  the  coaguluin  be 

teasel  out,  pressed  between  two  slides,  and  examined 
witli  the  microscope,  filariie,  more  or  less  active,  may 
be  found  in  the  meshes  of  the  fibrine.  If  ether  he 
shaken  up  with  the  milky  urine,  the  fat  particles  are 
dissolved  out  and  the  urine  becomes  clear  ;  the  fat 
may  be  recovered  by  decanting  and  evaporating  the 
ether  which  floats  on  the  urine.  Boiling  the  urine 
throws  down  a  considerable  precipitate  of  albumin. 

Recovery  and  relapse.  —  Chyluria  comes  and  goes 
in  a  very  capricious  manner.  Sometimes  the  urine 
remains  steadily  chylous  for  weeks  and  months,  and 
then  suddenly,  without  obvious  cause,  becomes  limpid 
and  natural -looking,  and  free  from  fat  or  albumin. 
Later  a  relapse  will  occur,  again  to  disappear  after  an 
uncertain  time;  and  so  on  during  a  long  course  of 
years. 

Retention  of  urine.  —  Retention  of  urine  is  not  an 
unusual  occurrence  *,  \t  \h  \>\ovvv\ced  by  the  formation 
of  coagulum  in   the  \AiukW.    TW  to^t^a^  \*sKa&c^ 
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given  way  after  a  few  hours  of  distress,    worm-like 
clots  being  passed. 

Constitutional  effects. — Although  chyluria  is  not 
directly  dangerous  to  life,  yet,  being  prolonged,  it 
gives  rise  to  pronounced  ansemia,  depression  of  spirits, 
and  feelings  of  weakness  and  debility,  and  tends  to 
incapacitate  the  patient  for  active,  vigorous  life. 

Exciting  causes  of  chyluria.  —  Chyluria  is  very 
liable  to  occur,  either  for  the  first  time,  or  as  a 
relapse,  in  pregnancy  or  after  childbirth  ;  the  dis- 
turbance of  the  pelvic  lymphatics  in  pregnancy,  and 
the  muscular  efforts  attending  labour  apparently 
causing  rupture  of  pelvic  lymphatics  previously 
rendered  varicose  by  filarial  obstruction  of  the  thoracic 
duct.  In  men,  running,  leaping,  and  violent  efforts 
generally,  are  sometimes  assigned  as  its  cause ;  usually 
the  exciting  cause  is  not  discoverable. 

Treatment. — The  treatment  of  chyluria  should  be 
Conducted   on   the  same  lines    as    the  treatment   of 
inaccessible  varix  elsewhere  ;  that  is  to  say,  by  resting 
*nd  elevating  the  affected  part,  and  thereby  diminish- 
ing as  far  as  possible  the  hydrostatic  pressure  in  the 
distended  vessels.    Many  forms  of  medicinal  treatment 
have  been  advocated.     Because  during  treatment  with 
Home  drug  a  chyluria  has  subsided,  curative  properties 
Hxe  apt  to  be  attributed  to  the  drug  which  was  being 
taken    at  the    time.     The    best    results    are    got    by 
Bending    the    patient    to   bed,   elevating    the    pelvis, 
restricting  the  amount  of  food  and  fluid — especially 
fatty    food,  gentle  purgation,  and  absolute  rest.     It 
will  be  found  that  a  day  or  two  of  treatment  on  these 
lines   is  often  followed   by  temporary,   |>erhaps    pro- 
longed, cessation  of  the  chyluria.     The  drugs  which 
have  been  particularly  lauded  in  the  treatment  of  this 
disease  are  gallic  acid  in  large  doses,  twnzoic  acid  in 
large  doses,  glycerine,  the  tincture  of  the  perchloride 
of  iron,   decoction  of  mangrove  bark,    chromic    acid, 
quinine,    salicylate     of    soda,    ichthyol,    and    Niyella 
stitivtf.     I  do  not  l>elieve  that  these  substances  have 
any  influence  whatever  in  stopping  the  lymphotrVw^. 


Filarial    orchitis.  —  8 

describe  under  the  name  "  ma 
form  of  inflammation    of    tht 
there  in  Indian  medical  litei 
to  the  same,  or   a   similar   8 
times  seen  filarial  orchitis,  be 
seen  orchitis  of  purely  and  t 
origin*     The  fever  attending 
is  usually  associated  with  lyn 
matic  cord  and  perhaps  witl 
scrotum,  like  ordinary  elepha 
very  closely  a  malarial  attack, . 
for  this.     Without  absolutely  < 
of  such  a  disease  as  malarial  on 
that  the  affection  described  by  t 
writers  referred   to,  and   endei 
testes,  spermatic -cords,  and  sen 
filarial  origin. 

Filarial  synovitis. — Mai 
synovitis  of  the  knee-joint  as 
diseases,  and  gives  the  particula 
considers  the  concurrence  of  s 
invasion  too  common  to  be  accic 
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•  1  !,^r   nn'iitioiK'd,  flrj»li;inti;isis  is,  licvcrt  lulcss.  I'umnio]) 
Plough. 

Parts  affected. — In  95  per  cent,   of  the  cases  the 

lower  extremities — either  one  or  both — alone,  or  in 

combination  with  the  scrotum  or  arms,  are  the  seat  of 

the   disease.     The  foot  and  ankle  only  ;  or  the  foot 

and    leg  ;  or  the  foot,  leg,  and  thigh ;  may,  each  or 

all,    be    involved.     The   scrotum    is   also  a   common 

situation  for  elephantiasis.     The  arms  are  more  rarely 

attacked ;  still  more  rarely  the  mammae,  vulva,  and 

circumscribed    portions   of    the    integuments   of   the 

limbs,  trunk,  or  neck. 

The  recurring  erysipelatoid  attacks. — The  disease 
in   any  of  these  situations  commences  with  a  rapidly 
evolved  lymphangitis,   dermatitis,  and    cellulitis,    ac- 
companied by  elephantoid  fever.  On  the  subsidence  of 
the  acute  symptoms  the  skin  and  subcutaneous  fascia 
of  the  affected  part  do  not  quite  resume  their  original 
proportions  ;  the  inflammatory  effusion  not  being  com- 
pletely absorbed,  some  permanent  thickening  remains. 
^Recurrences  of   this   inflammation   once   or  twice   a 
month,  or  perhaps  once  in  six  months,  or  every  twelve 
months,  or  even  at  longer  intervals,  add  a  little  each 
time    to   the   bulk   of   the    limb  or   scrotum  ;    thus, 
gradually,    an   enormous  swelling  may  be  built   up. 
Occasionally,  though    very  rarely,  enlargement    may 
progress  after   one,    two,    or   more  initial   inflamma- 
tory   attacks,    and    without    further    recurrence    of 
these. 

Clinical  characters  of  the  swelling. — The  affected 
j>art  is  greatly  increased  in  bulk.  The  surface  of  the 
skin,  in  confirmed  elephantiasis  especially,  is  rough 
and  coarse;  the  mouths  of  the  follicles  are  sometimes 
unusually  distinct ;  the  papilla)  and  glands  are  either 
hypertrophied  or  atrophied ;  the  hair  is  coarse  and 
sparse  ;  the  nails  are  rough,  thick,  and  deformed. 
Around  joints  the  thickened  integuments  are  thrown 
into  folds,  the  comparatively  smooth-sided  and  deep 
interlying  sulci  permitting  limited  movement.  There  is 
no  distinct  line  of  demarcation  between  healthy  and 
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diseased  skin.  The  i  in  plicated  integuments  arc  fori* 
dense,  pit  but  slightly  if  at  all  on  pressure,  and  cfiiuwt 
be  pinched  up  or  freely  glided  over  the  df*j*r 
parts,  A 

lU  macroscopic    anatomy*— On    cutting  into  ite 
swelling,  the  derma  is  found  to  be  dense,  fibrous,  *&<* 
enormously  lypertrophied.     The  subjacent  connective 
tissue  is  i™  "eased  in  hulk,  having,  especially  in  the 
case  of  the   icrotum,  a  yellowish,  blubl>ery  appearand 
from    IvuipiiOus    in  tilt  ration.     A    large    quantity  of 
fluid  wells   out  on   division   of    such    tissues.    The?5 
muscles,     nc  are    not     necessity" 

diseased,  alt  stances    they  may  be 

degenerated  Eonaidembly   atrophied 

from    pressu  ttsefa  are    large  ;    the 

lymphatics  c  rted  lymphatic  glands, 

Ixi th  of  the  &  often  of  the  opposite 

aide,  enlarged 

Trm  etepl  *L — Though  in  recent 

cases    etepha  imbs    may    be    much 

reduced    by   ru  iisease   is    never    per- 

manently   recovei™    _  lymphatic   cede  ma    in 

areas    which    have    never   inflamed    subsides  readilv 
enough  on  pressure  or  elevation. 

Elephantiasis  of  the  lejjs  (Fig.  78).— Ele- 
phantiasis of  the  lower  extremities  is  usually,  though 
by  no  means  always,  confined  to  below  the  knee. 
The  swelling  may  attain  enormous  dimensions  and 
involve  the  entire  extremity,  the  leg  or  legs  attaining 
a  circumference,  in  aggravated  cases,  of  several 
feet. 

Treatment. — In  the  treatment  of  elephantiasis  of 
the  leg  the  patient  should  be  encouraged  to  persevere 
with  elastic  bandaging,  massage,  and  elevation  of  the 
limb.  Ligature  of  the  femoral  artery  has  been  prac- 
tised ;  it  is  probably  useless,  and  is  certainly  not  a 
justifiable  method  of  treatment.  Sometimes,  in  ex- 
treme cases,  good  results  are  got  from  excision  of 
redundant  masses,  of  sk\\\,  w  low«\tu<liual  strip  of 
three  or  four  incnes  \\\  Wvi»A\\\  \v$  w  W^  <^c  \s\wt  \s^ 
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'•ngth  being  dissected  off.  Electrolysis  and  mercury 
we  also  been  used  ;  I  question  their  value.  During 
to  acute  attacks,  tension  may  be  relieved  by  aseptic 
lectures  with  a  sharp  lancet.  At  all  times  the 
mb  must  be  carefully  guarded  from  injury,  and  shoes 
nd  trousers  worn.     Slight  injuries  provoke  the  in- 


Kig.  78.— Elephantiasis  of  K^h  ;  scrotum  awl  right  ana  also 
Affected.    (From  a  photograph  by  Dr.  Turner,  ikimou.) 

nmatory  recurrences.  Wading  in  water,  prolonged 
nding,  violent  exercise,  and  exposure  to  a  hot  sun 
injurious,  and  should  be  avoided  as  far  as 
sible. 

Elephantiasis  of  the*  scrotum  (Fig.  7(J). 
ight  of  tumours.  Elephantiasis  of  the  scrotum,  or 
;rotal  tumour  "as  it  is  sometimes  called,  may  attain 

enormous  she.     Ten,  fifteen,  or  twenty  Dounds 
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are  common  weights  for  these  tumours,  and  forty^ 
fifty  pounds  is  by  no  means  uncommon ;  the  l&rggc 
recorded  weighed  224  lbs. 

Anatomical  characters. — There  are  certain  point^c= 
the  anatomy  of  scrotal  tumour  which  the  operating  sr  a 


Fig.  79.— Elephantiasis  of  the  scrotum  :  left  leg  slightly  affected. 
(Front  a  photograph  by  Dr.  Turner,  Samoa.) 

gem  must  bear  in  mind.  These  tumours  consist  of  t*^ 
portions  (Fig.  80) :  First,  a  dense  rind  of  hypertrophi  ^ 
skin  (A  e).  thickest  towards  the  lower  part  andgrad' 
ally  thinning  out  as  it  merges  above  into  the  sou  n 
skin  of  the  puhes,  perineum  and  thighs ;  second,  en 
closed  in  this  r'\n<\,  a  tv\q&&  oi  X^^NaWalae.ry^  dropsical 
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iily  torn  through,   areolar  tissue  in   which  testes, 
rds,  and  penis  are  eml>edded.     The   shajx>  of   the 
mour  is  more  or  less  pyriforni.     The  upper  part, 
•  neck,  on  transverse  section  (B)  is  triangular,  the 
ise  (B  k)  of  the  triangle  taing  in  front,  the  apex 
B  j) — Ubually   somewhat 
»itid  from  dragging  on  the 
'luteal  folds — towards  the 
fcnus,   the  aides  (B  h)  to- 
wards the  thighs.     In  the 
latter   situation  the  skin, 
though    usually   more    or 
less  diseased,  is,  from  pres- 
sure,   softer    and   thinner 
than   elsewhere,  tempting 
the  surgeon  to  utilise  it  for 
the  formation  of  flaps — not 
always  a  wise  proceeding. 
The  penis  (A a,  B/)  always 
lies  in  the  upper  and  fore 
part  of   the   neck   of  the 
mass ;  it  is  firmly  attached 
to  the  pubes  by  the  suspen- 
sory ligament.    The  sheath 
of   the   penis   is   sometimes  specially  hypertrophic!, 
standing  out  as  a  sort  of  twisted  nun's  horn-like  pro- 
jection on  the  anterior  surface  of  the  tumour;  this, 
however,  is  unusual.     Generally,  the  sheath  of  the 
penis  is  incorporated  in  the  scrotal  mass,  the  prepuce 
being  dragged  on  and  inverted  so  as  to  form  a  long 
channel  leading  to  the  glans  penis  and  opening  (A  /) 
half-way   down,   or  even   lower,   on  the  face   of    the 
tumour.      The    testes    (A  /■),    buried    in    the    central 
bluhl>ery  tissue,  usually  lie  towards  the  back  of  the 
tumour,  one  on  each  side,  in  large  tumours  generally 
nearer  the  lower  than  the  up[>er  part.    They  are  more 
or   less  firmly  attached    to   the    under   part  of   the 
scrotum  by  the  hypertrophied  remains  of  the  gul>er- 
naculum  testis  (Ac/);  a  feature  to  1>e  socially  Inirne 
in  wind  by  tlw  surgeon.     As  i\  vuV,  \*A\\  XawXa**  saccrj 
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ofrl'-pliantiasis  of  tin*  scruttnu. 
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targe  hydroceles  with  thickened  tunica?  vagin&lek  TV 
spermatic  cord*  nJso  (A&,  Bp),  are  thickened  mk! 
greatly  elongated.  The  arteries  supplying  these  eoflr* 
mous  growths  art?  of  considerable  wize  ;  tJie  veins,  too* 
are  very  large,  and,  as  they  permit.  regurgitation  ^ 
blood  from  the  trunk,  are  apt  to  bleed  freely. 

TTwir   important** — Beyond    inconvenience  from 
their  weight,  the   presence  of  the  cumbersome  ma» 
between  the  legs,  the  suffering  attendant  on  recurring 
attacks   of  inflammation   and   elephantoid  fever,  the 
sexual  disability,  and  the  unsightlineas,  these  tumours 
are  not  of  great  importance ;  they  do  not,  as  a  rule, 
directly  endanger  life.     They  may  grow   rapidly  of 
slowly  ;  they  may  attain  a  large  size  in  two  or  W* 
years,  or  they  may  be  in  existence  for  years*  and  al 
the  cud  of   this   time  amount  to   little   more  than  * 
slight  thickening    of  the   scrotum.     Occasionally,  in 
large    tumours,    portions    of    the   mass    become   gan- 
grenous, or  abscess   may  form,  and  in  this  way  life 
may  be  endangered  ;  this  is  not  usual,  however. 

Treatment.  Scrotal  tumour,  as  soon  as  it  becomes 
unsightly  or  inconvenient,  should  be  removed.  Often 
after  thorough  removal  of  all  the  diseased  integu- 
ments, elephantoid  fever,  which  before  may  have  been 
frequent,  ceases  to  recur. 

Treatment  preliminary  to  operation.  — -  If  the 
tumour  is  of  considerable  size,  the  patient  should 
keep  his  bed  for  a  day  or  two  before  operation,  the 
mass  being  suspended  so  as  to  drain  it  of  fluid  and 
blood.  It  is  thus  rendered  lax,  and  the  operator  is 
cnahled  to  ascertain  by  palpation  the  position  of  the 
testes  and,  if  such  chance  to  be  present,  of  hernia — 
a  not  very  unusual  complication.  The  possibility  of 
undeseended  testes  should  not  be  overlooked. 

Operation.  Before  making  provision  for  the  pre- 
vention of  haemorrhage  the  operator  should  mark  out 
by  shallow  cuts  the  line  at  which  he  proposes  to 
separate  the  tumour,  care  l>eing  taken  that  these 
guiding  incisions  run  t\\vow^\\  wwv\  \wc\vA* ■  crcvl^  abso- 
lutely   sound    skin.       \i     \\w    \v\\Av>v    y^^^^  ^ 
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-1  if^l»M-tfi.l,  disease  is  vfiy  liable  t<>  recur  in  the  scar 
«->r  Haps.  First,  the  tumour  is  turned  up  and  a  shallow 
transverse  cut  is  drawn  in  sound  skin  across  the  peri- 
neum in  front  of  the  anus.  The  tumour  being  allowed 
*to  fall  down,  a  similar  shallow  cut  is  made  across  the 
pubesl  The  corresponding  extremities  of  these  two 
outs  are  then  united  either  by  a  straight  cut,  or,  if 
there  be  a  little  sound  skin  on  the  thigh  aspects  of 
f»e  tumour,  by  semilunar  incisions. 

Assistants  then  tirmly  draw  down  the  scrotum  as 
**r  as  possible,  and  the  surgeon,  if  he  deem  it  desirable, 


Fig.  81.— Rubber  conl  in  position.     ( Jf«7,«W.) 

applies  elastic  webbing  over  the  mass  so  as  to  expel 
the  blood  it  contains.  Next,  a  stout  rubber  cord  is 
wound,  6gure  of  8  fashion,  round  the  neck  of  the 
tumour,  well  above  the  guiding  incisions,  and  over 
the  pelvis,  and  firmly  secured  (McLeod)  (Fig.  M).  Or 
the  rubber  cord  is  wound  round  the  neck  of  the 
tumour  only,  being  kept  in  place  by  four  strips  of 
bandage  passing  under  the  cord,  one  on  each  side  of 
the  scrotum  before  and  behind,  and  firmly  tied  over 
another  strip  of  bandage  encircling  the  waist. 

The  testes  and  cord  are  first  dissected  out  through 
long  perpendicular  incisions  made  in  front,  the  remains 
of  the  gubernacula  testis  being  hooked  up  with  the 
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finger  and  snipped  through  with  scissors.    The  char^fle/ 
of   the   prepuce   is  next  slit  up,  the  incision  ^mjine 
carried  up  to  the  pubic  limiting  mark.    The  peni^  CHn 
then  be  shelled  out,  the  prepuce  being  first  cut  thr^nigh 
around  the  corona  glandis.     If  lateral  flaps  ca^n  be 
formed  of  sound  skin  they  are  then  dissected  up!      The 
perineal  and  pubic  incisions  are  now  deepened    and, 
assistants  holding  the  testes  and  penis  well  out  of  the 
way,  the  neck  of  the  tumour  is  cut  through  close  to 
the  perineum  and  pubes.     Gaping  vessels  are  all  care- 
fully ligatured,   and  redundant  tunica  vaginalis— if 
hydroceles  be  present — excised.     The  rubber  cord  is 
then  removed. 

When  haemorrhage  has  been  controlled,  the  pos- 
terior halves  of  the  flaps  are  brought  together  by 
sutures,  the  anterior  halves-  being  united  over  tbe 
testes  to  the  pubic  cut.  The  penis  will  therefore 
emerge  from  the  point  where  the  horizontal  line  meets 
the  perpendicular  line  of  what  is  now  a  T-  or  Y-shaped 
wound.  If  no  flaps  have  been  made,  the  testes  may 
be  fixed  by  stitching  any  tag  of  tissue  connected  with 
them  to  the  perineum,  and  the  dimensions  of  the 
wound  reduced  as  much  as  possible  by  stitching  up 
the  corners  at  the  pubes  and  perineum. 

In  dressing  it  is  of  importance  that  the  raw  sur- 
faces be  covered  by  some  aseptic  non-fibrous  protective 
— such  as  oiled  silk — before  the  antiseptic  dressing  is 
applied.  A  fibrous  dressing  next  the  raw  surfaces  is 
troublesome,  as  it  sticks  to  the  wound  and  is  painful 
and  difficult  to  remove.  The  dressing  should  be  mas- 
sive, well  padded,  and  kept  in  place  by  an  eight-tailed 
bandage  secured  in  front  and  behind  to  a  strap  round 
the  waist,  a  hole  being  cut  in  front  for  the  penis  to 
emerge.  The  large  wound  generally  does  well.  Skin 
grafting  should  be  practised  freely  and  early,  especially 
round  the  root  of  the  penis. 

Mortality  from  operation. — The  mortality  from 
these  formidable-looking  operations,  if  they  are 
carefully  done,  is  small,  and  need  not  exceed  5  per 
cent.      The  resu\ts.  ar^  \ot>j    **\\*Wtory,  as    a  rule, 
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the    functions    of    the    organs    being    retained    or 
restored. 

Elephantiasis  of  the  arms. — This  is  com- 
paratively rare.  Allowing  for  the  differences  between 
the  up|)er  and  lower  extremities  as  regards  gravi- 
tation of  fluids,  the  symptoms  and  pathology  of 
elephantiasis  of  the  arm  are  the  same  as  those  of 
elephantiasis  of  the  legs.  Beyond  the  judicious 
employ ment  of  massage  and  elastic  bandaging,  little 
CMi  be  done  in  the  way  of  treatment. 

Elephantiasis  of  the  vulva  and  mammae. 
' — Elephantiasis  of  the  vulva  (Fig.  82)  and  mammae 
\**ig.  83)  is  still  rarer.  Where  growth  has  be- 
come inconveniently  large  the  diseased  tissues  should 
J*^  removed.  Instances  are  on  record  in  which  the 
*  *lteguments  of  the  mamma?  have  become  so  thickened, 
**«avy,  and  elongated  that  the  organ  has  descended  to 
^lie  pubes  and  even  to  the  knee.  One  such  tumour 
Weighed  twenty-one  pounds  after  removal.  Tumours 
^f  the  labia  or  of  the  clitoris,  similarly,  may  attain  a 
&pneat  size — eight  or  ten  pounds,  or  even  more. 

Elephantiasis  of  limited  skin  areas. —  Dr. 
Corney,  of  Fiji,  states  that  pedunculated  elephantoid 
tumours,  springing  from  the  groin  or  from  the  anterior 
surface  of  the  thigh,  are  not  uncommon  in  Fiji.  One 
such  tumour  which  he  removed  weighed  twenty  pounds. 
Dr.  Daniels  has  seen,  both  in  Fiji  and  in  Demerani, 
several  cases  of  this  description  (Fig.  S4).  I  >r.  Sileock 
describes  a  pedunculated  tumour  of  this  nature  which 
he  removed  from  the  neck  of  an  East  Indian,  and 
which  weighed,  after  removal,  thirty  pounds.  T  have 
often  seen  limited  areas  of  elephantoid  thickening  of 
the  skin,  particularly  on  the  thighs.  These  conditions 
are  easily  dealt  with  by  simple  operations. 

Chylous  dropsy  of  the  tuniea  vaginalis, 
and  of  the  peritoneum;  chylous  diarrhoea.  - 
Chylous  dropsy  of  the  tunica  vaginalis  is  not  an 
unusual  occurrence  in  the  tropics.  A  fluctuating 
swelling  of  the  tunica  vaginalis,  which  does  not 
transmit  light,  and  which  is  associated  y>g&&\\\\n  >n\U\ 
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Chylous  dropsy  of  the  peritoneum  and  chylous 
•liarrhna  «»f  tilarijvl  origin  are  very  rare. 

Prophylaxis  of  filarial  disease. — The  pre- 
tention of  filarial  disease  resolves  itself  into  pro- 
tection from  mosquito  bite.  With  this  in  view, 
Unprotected  wells,  tanks,  or  stagnant  pools  must  not 
*>e  permitted  in  the  neighbourhood  of  dwelling-houses. 
The  influence  of  these  in  spreading  filarial  disease  has 
**een  ably  demonstrated  by  Daniels  in  Demerara,  and 
^»y  Low  in  Barbados.  All  vessels  used  fur  storing 
>wnter  should  be  emptied  at  least  once  a  week.  The 
*"U094piito  net  is  indispensable  in  filarial  as  well  as 
in  malarial  countries. 

The  subjects  of  filariasis  should  he  regarded  as 
dangers  to  themselves  and  to  the  community,  and  be 
compelled  to  sleep  under  mosquito  nets. 

FILAKTA  DIUHNA.     I  Pis.  •'•».  h,  ]..    .»■.  ) 

I  have  twice  encountered  in  negroes  a  blood 
worm  with  the  same  dimensions  and  anatomical 
characters,  so  far  as  these  have  been  made  out,  as 
F.  nvcluriia,  but  differing  from  this  latter  parasite 
inasmuch  as  it  comes  into  the  blood  during  the  day 
and  disappears  from  it  during  the  night.  <  >ne  of  these 
patients  came  from  Old  Calabar,  the  other  from  the 
Congo.  The  periodicity  observed  by  the  parasite  was 
thoroughly  made  out  by  prolonged  observation 
in  one  of  the  eases.  Hlood  films  were  ex- 
amined every  four  hours  during  ten  consecutive 
days.  As  the  man  was  in  good  health  al  the 
time,  and  was  observing  ordinary  habits  as  regards 
the  hours  of  sleeping  ami  waking,  there  can  be  little 
doubt  that  the  parasite  was  not  /•'.  ,i">'f'innr.  Some 
yearn  previously  this  patient  had  a  /•*.  /""  in  one  of 
his  eyes.  Vrout  has  reeorded  a  similar  ease. 
It  is  just  possible,  therefore,  that  /•'.  '/in, -tut, 
as  I  name  this  bit  Hid  worm,  is  the  embryonic  form  of 
the  sexually  mature  /•'.  /««'  (p.  fii'i'ij.  This  is  inereU 
a  conjecture.  I  have  no  further  observations  to 
Kupjtort  it;    indeed,    the    negative   ve^uUs  v\s  fcu*  as 
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finding  embryo  filarhe  in  tlie  blood  in  four  cam  M 
/\  ton  which  I  have  examined,  are  against  it,  Am»^ 
Dutton,  and  Elliott  are  inclined  to  doubt  tie 
individuality  of  F.  dturna%  but  the  evidence  &*T 
adduce  is  fragmentary,  and  not  convincing. 

No  tiling  is  known  about  its  life-history  or  jjathfr 
logical  significance.  From  recent  observation*  1 
believe  it  to  be  very  common  (L  in  i)  in  eertalci 
districts  on  the  lower  Niger* 

F1LARIA  UKMARQUAIL    (Hg.  <H,  f,  i*.  54*.) 

In  examining   blood    sent   nie   by    Dr.    5ew»ro 
from  natives  of   St.  Vincent,  West  Indie*,  1  found      I 
thta  blood  worm  in  several  individuals — in  H>  out  d 
1 5 2  examined    It  resem bles  F.  noctur wi  and  F.  diunm 
bo  far  as  shape  is  concerned,  but  differs  from  thcun 
in   size,  its  average  measurements  being,  according 
to  Low,  0*2  mm.  by  0005  mm+     It  is  sii&rp-tAued, 
has    no  sheath,  and  observes    no    periodicity,  being 
present  in  the  peripheral  circulation  both  by  day  and 
by  night.      Its  movements  are  very  active  ;  it  can 
shorten  or  elongate  itself,  and  not  only  wriggle  about 
very  actively,  but  travel   from  place  to  place  on  the 
fresh  blood  b1M&    Nothing  is  known  of  its  life-history 
or  pathological  bearings. 

I  have  recently  met  with,  apparently,  the  same 
parasite  in  the  blood  of  natives  of  St.  Lucia,  W.I., 
an  observation  confirmed  by  Drs.  Galgey,  Low,  and 
St.  George  Gray.  Low  has  also  found  it  in  the  hlood 
of  natives  of  Dominica  and  Trinidad.  Usually,  some 
eight  or  ten  parasites  are  found  in  a  preparation  of 
ordinary  dimensions  ;  occasionally  instances  of  high 
degrees  of  infection  are  met  with,  in  which  hundreds 
of  tilaria*  can  be  counted  on  every  slide.  Its  distri- 
bution is  singularly  limited,  even  in  the  endemic 
districts. 

I>r.  Galgev  has  found  female  parental  filarial  in 
the  omental  tissues  of  a  patient  in  whose  blood 
F.  Dammjuaii  bad  W^w  <Yysco\  ^yv^I  dwrvu^  life.  No 
male  was  found.    T\\ese  nvoyyws,  c\o^Y$  ?fe*feY<&\vA  s^ 
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parental  F.  Ozzard'^  but,  according  to  Dr.  Daniels, 
exhibited  structural  differences,  especially  as  regards 
the  shape  of  the  head  and  tail,  which  lead  him  to 
conclude  that  they  are  specifically  distinct.  The 
intermediate  host  has  not  been  discovered.  Low 
believes  it  to  be  a  rare  species  of  mosquito.  It  is  quite 
possible  that  some  of  the  minute,  sharp-tailed 
tilarite  (F.  Ozzardi)  of  British  Guiana  are  the  same 
species. 

I  have  also  found  a  minute,  non-sheathed,  sharp- 
tailed  embryo  filaria  in  the  blood  of  natives  of  New 
(vuiuea,  closely  resembling  F.  Demnrquaii,  Whether 
these  various  minute,  sharp-tailed,  non-sheathed 
Embryos  belong  to  one  or  to  several  species  it  is 
impossible  to  decide  until  the  parental  forms  of  each 
have  been  discovered  and  compared. 

FILARIA  OZZARDI.     (Fig.  W,  d,  p.  :.4«5.) 

Some  time  ago  I  received  from  Dr.  Ozzard,  of  the 

Colonial  Medical  Service,  British  Guiana,  a  number 

of  blood  films  prepared  from  aboriginal  Carib  Indians 

inhabiting  the  back-country  of  that  colony.    Although 

the    negroes   and   other   inhabitants   of    the   littoral 

and  settled  districts  of  British  Guiana  are  very  sub- 

ject  to  F.  noctnrna  and  to  elephantiasis,  in  none  of 

the   considerable  number   of   slides  of    Carib   blood 

from   time  to  time   received    from    Dr.   Ozzard    and 

Dr.   Daniels   have  I   once    encountered   F.  noeturna. 

Dr.   Daniels  records  an  identical  experience.     I  am 

assured  by  Dr.  Ozzard  that  elephantiasis  is  unknown 

amongst  these  jwopie.     On  examining  the  blood  slides 

referred  to,    I  discovered  certain  nematode  embryos 

with  characters  so  peculiar   that    I    sus|»ected    they 

represented  at  least  one  new  species  of  blood  worm, 

which  I  called,  provisionally,  F.   Ozzardi.     At  least 

half  of  the  slides  examined  contained   these  parasites, 

some  slides  only  one  or  two,  other  slides  as  many  as 

forty  or  fifty.     Jn  size  and  shape  five  out  of  six  of  the 

embryos  resembled  very  closely  F.  pfrsfans  (p.  Gol) 

— that  is  to  say,  they  were  blunt-tailed,  had  no  sheath, 
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and  were  very  minute  ('173  to  "24U  mm.  by  <WttO 
'00a  mm.,  Daniels).     But  along  witli  the  biuiit-tiilw 
filarhe  and  on  the  same  slides  there  occurred  a  nl**^ 
tailed    form,    also   very   mi  ante,   and  resembling  F> 
Dam&rquaii,      Drs,   Ozzard    and   Daniels  confirm™ 
tli is    discovery.      Both    of   these  observers   have  bw 
abundant  opportunity  of  examining  these  filari**Hvfc 
They  found  that  the  sharp-tailed  and  the  hhintuW 
worms  behave  in  fresh  blorxi  on  the  microscop  iftflj 
much   in   the    same    way    that    F,   periston*   and  tr 
Benmrquaii  (p.  598)  do ;   that  is,  they  wriggle  atadv 
very  actively*  \  retracting,  elongating* 

and  locomoti]  _ 

Parental  ae   the  relationship  of 

these  embryo  each  other  and  to  F* 

Deinarqiiaii,  r\  mined.      Recently  Dr. 

Daniels  found  ^male  and  female— at 

the postmortem  two  Demerara  Indiana 

whose  blood,   i  lined  both  blunt-  and 

sharp-  tailed  efflur  ure  worms,  apparently 

numerous,  were  about  hes  in  length  and  very 

blender — about  one-han  me  diameter  of  F.  Bnt&rofti. 
They  were,  therefore,  not  F,  tfa&athsiesi  (p+  $M\ 
The  head  was  somewhat  club-shaped  and  showed  no 
papilla?.  The  tail  of  the  male  was  much  coiled  and 
carried  at  least  one  long  protruding  spicule.  These 
worms  were  found  in  one  case  in  the  mesentery  and  in 
the  fat  at  the  base  of  the  mesentery  :  in  the  other  "not 
only  in  mesentery  and  abdominal  fat,  but  also  in  the 
subpericardial  fat."  The  embryos  in  iff  era,  Dr.  Daniels 
stated,  wore  all  blunt  tailed.  I  had  an  opportunity  of 
comparing  these  worms  with  unquestionable  parental 
F.  perstans.  I  found  them  to  be  identical.  The 
peculiar  bifid  arrangement  of  the  termination  of  the 
tail  was  quite  characteristic  of  that  parasite  (p.  603). 

Later,     Dr.     Daniels    found    at    the     post-mortem 

examination     of    a      third     aboriginal,      in      whose 

blood      both     the     blunt-tailed     (F.     peratans)     and 

the     sharp-tailed      tilaviw      U*vd     been     found     (and 

no    others),    a       few     a\v\U     F.     \wv&t<ms    *.\A,  \w 
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addition,  a  female  and  portion  of  a  male  worm  of 
<\*ite  a  different  species — presumably  the  parental 
form  of  the  sharp-tailed  embryo.  The  two  latter 
pwental  worms  lay  close  together,  and  were  believed 
to  have  been  located  in  the  subperitoneal  connective 
tiwaes  in  the  anterior  abdominal  wall.  Except  in  the 
JBatterof  the  caudal  extremity,  which  was  bulbous, 
to  size  and  structure  they  closely  resembled  F. 
fancrofti.  Dr.  Daniels  has  drawn  up  a  table 
°f  the  leading  dimensions  of  the  three  species — F. 
fancrofti,  F.  perstans,  and  of  this  possibly  new 
*"*riafor  which  I  propose  to  retain  provisionally  the 
°*me  F.  Ozzardi. 


TABLE   OF    LEADING    DIMENSIONS. 


FlLAKIA 

FlLXKI  \ 

Bancrokti. 

FlLAKIA  1'EItVTANN. 

Mm. 

Ozzahhi. 

Mm. 

',       Mm. 

length         

85  to  90 

70  to  b0 

1          81 

Greatest  tliiekness 

0"J0  to  026 

0-12O 

0-J10 

Diameter  of  bead 

O-Oto 

0-070 

0-or,o 

Diameter  of  neck 

0*04i» 

oo:>l 

0  ow 

Distance  from  head— 

(1)  Of  vaginal  outlet      ... 

0710 

0'liOO 

0710 

(2)  Of  ovarian  opening  ... 
Distance  from  tail  of  anal 

o-yjo 

f 

0850 

papilla     

(t"?>r> 

o-lir. 

0-J3O 

Termination  of  tail 

Blunt,  cir- 

Slightly   bulb 

•  »u» ; 

liultxius 

cular,  not 

covered  by  tl 

lirk- 

cuticle,  n(»t 

bulbous. 

oned  cuticle 
longed    into 

pro- 
tw.i 

thickened. 

triangular  ai»i>en- 

dagcs. 

FILARIA    PERSTANS.  (Fig.  i54,  r.  ],.  5i.i.) 

Geographical  range. — This  parasite  is  very  common 
in  the  blood  of  the  natives  of  large  districts  in  West 
Africa.  I  have  found  it  in  natives  from  Old  Calabar 
and  from  the  basin  of  the  Congo — both  in  the  coast 
negroes  and  in  those  from  the  interior.  Dis.  Annett, 
Dutton,  and  Elliott  report  its  presence  in  many 
places  in  Southern  Nigeria,  in  NortWtxi  ^s"\^\\s^  \w 
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liii^os,  iii  the  (Jnld  .Hid  Ivory  ('ousts,  in  the  kn>». 
Coast,  and  in  Sierra  Leone.  I  >auiels  informs  im-  that 
lie  has  found  it  in  a  native  of  British  Central  Africa 
residing  on  the  east  side  of  Lake  Nyassa.  On  the 
Congo  in  parts  it  occurs  in  half  the  population.  Prof. 
Firket,  of  Liege,  has  confirmed  this  observation  as 
regards  the  Congo  district.  Cook,  Hodges,  and  Low 
have;  found  the  parasite  to  be  extremely  common  in 
Uganda  where,  in  some  districts,  Low  has  found  it  in 
90  per  cent,  of  the  population.  Sometimes  it  occurs 
along  with  F.  diur?ia,  F.  luoctwnva,  and,  as  stated, 
with  F._  Ozzardi  in  the  same  individual.  I  have  never 
found  it  in  West  Indian  negroes,  nor,  in  fact,  in 
natives  of  any  country  except  those  of  tropical  Africa, 
and  in  the  aborigines  of  Demerara.  I  have  twice 
found  it  in  Europeans  who  had  resided  on  the  Congo. 

Its  characters.  —  FUaria  perstans  observes  no 
periodicity,  being  present  in  the  blood  both  by  day 
and  by  night.  In  this  respect  it  resembles  F. 
Demarquaii  and  F.  Ozzardi  ;  and,  like  these,  in  size, 
shape,  and  anatomical  detail,  it  differs  very  materially 
from  F.  nocturna  and  F.  diurna. 

The  embryo  in  the  blood  measures,  on  an  average, 
"2    mm.    in  length  by  -005    mm.    in  breadth;    but, 
as  it  possesses  in  a  remarkable  degree  the  power  to> 
elongate  and  to  shorten  itself,  these  measurements  do> 
not    always    apply.      On  the  whole,  however,    it   is 
manifestly    much    smaller    than    F.    nocturna    and 
F.  diurna.      It  is  further  distinguished  from  these 
filariae  by  the  entire  absence  of  a  sheath,  and  by  the 
characters  of   its    caudal    end,    which    is    invariably 
truncated    and    abruptly    rounded    off.       The   taper 
terminating  in  the  tail  extends  through   quite  two- 
thirds  of  the  entire  length  of  the  animal.     Further, 
if  the  head  be  carefully  observed  with  a  high  power, 
a  fang  can  generally  be  easily  seen — much  more  easily 
than    the    corresponding  structure  in  F.  nocturna— 
in    constant   play,  shot   out   and    retracted.      From 
indications   in   stained    specimens   I  judge    that  it 
possesses  a  V-  and  a  \auW\kA,  \  >fcvv&  ^ro^  Weaver,  I 
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have  not  carefully  studied.  No  hooked  cephalic  pre- 
J>uce  can  l>e  made  out.  Its  movements  also  differ  from 
those  of  F.  nocturna,  for  it  not  only  wriggles  about, 
j  ust  as  that  parasite  does,  but  it  indulges  from  time 
t*>  time  in  long  excursions  through  tin?  blood,  moving 
freely  all  over  the  slide,  locomoting  in  fact  very  much 
in  the  same  way  as  F.  nocturna  does  in  the  mosquito's 
stomach  after  it  has 
oast  its  sheath. 

Parental  form. — 
The     parental    form, 
discovered  by  Daniels 
in  Demerara  Indians, 
and    subsequently 
identified  by  myself  as 
that    of    F.  perstans, 
is,  like  F.  Bancrqftiy  a 
long,  cylindrical,  fili- 
form nematode  of  the 
dimensions   given    in 
the    foregoing     table 
(p.  601).     The  l>ody 
is     smooth,     without 
markings,  the  mouth 
simple  and  unarmed. 
The  tail  in  Ijoth  sexes 
is  peculiar  and  charac- 
teristic ;  it  is  incurvated,  and  the  ehitinous  covering 
at  the  extreme  tip  is  split  up  as  it   were   into  two 
minute    triangular   appendages,    giving    it    a    mitred 
appearance  (Fig.  85).      The  male  is  smaller  than  the 
female,  but  the  specimens  hitherto  obtained  did  not 
permit  of  accurate  observation  on  spicules  and  papilla?. 
Low  describes  four  pairs  of  pre-anal  and  one  pair  of 
post-anal  very  minute  papilla-.       So  far  the  parental 
forms  have  l>een  found  in  the  connective  tissues  at  the 
root  of  the   mesentery,  behind   the  abdominal   aorta, 
and  lteneath  the  pericardium. 

Pathology. — What   pathological    role    /•'.   j>t>rsf<ita< 
may  play  is  still  uncertain.      I  have  co\\\^cU\v^U  fv\v 


Fig.  85.— Tail  <»f  adult  Kil.iria  in-rstans. 
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reasons  stilted  elsewhere  (}>.  •">  11  ),  that  it  may  in  some 
way  be  the  cause  of  negro  lethargy.  This  conjecture 
seems  to  be  negatived  by  the  recent  observations 
of  Low  and  Castellan i  in  Uganda. 

F1LARIA     G1GAS. 

Dr.  Prout  has  recently  described  a  very  large, 
non-sheathed,  blunt-tailed  filaria  embryo  in  the  blood 
of  a  native  of  Sierra  Leone.  A  peculiarity  of  the 
two  specimens  he  describes  was  their  strong  affinity 
with  fuchsine.  The  parental  forms  and  possible 
pathological  bearings  of  this  worm  are  unknown. 

F1LAUIA    MAGALHAESI. 

Professor  Magalhaes  describes  two  sexually  mature 
filarial  hzematozoa,  male  and  female,  which  were  found 
lying  in  the  left  ventricle  of  the  heart  of  a  child  that 
died  in  Rio  de  Janeiro.     No  information  was  received 
as  to  the  nature  of  the  disease  of  which  the  child  died,    „ 
nor   had    any  examination  of   the  blood  been  made^ 
during  life.     The  parasites  were  cylindrical,  capillary,  ^ 
opalescent,  white,  uniform  in  thickness  except  wheres— 
the   body  tapered  towards  the  tail  and  at   the  club- 
shaped  oral   end.     The   mouth  was  simple,  circular.^ 

unarmed ;    the    cuticle  marked  with    fine   transversa j 

striations.     The  female  worm  measured  155  mm.  ir^» 
length  by  07  mm.  in  diameter,  the  male  83  mm.   in. 
length  by  0*4  mm.  in  diameter.     The  tail  of  the  latter 
was  provided  with  four  pairs  of  pre-anal  and  four  pairs 
of  post-anal  papilla?,  and  two  spicules.     Manifestly  this 
parasite  is  specifically  distinct  from  F.  Baiicrofix  and 
the  other  blood  worms  described  above.     Nothing  is 
known    of    its   life-history,    nor    of    the    associated 
pathology. 
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CHAPTER     XXXIX. 

1  •     PARA8ITKS    OP     TIIE   CIRCULATORY    AND    LYMPHATIC 

systems  (continued). 

ENDEMIC   HEMATURIA    (BILHARZIA    DISEASE). 

definition. — A  form  of  hematuria  caused  by 
*Schisto8omum  luematobium  (Bilharzia  fuvmatobia, 
J>  is  to  mum  hceniatobium),  and  characterised  by  the 
presence  of  the  ova  of  that  parasite  in  the  urine, 
or  in  the  faeces,  or  in  both. 

History  and  geographical  distribution.— 
The  frequency  of  hematuria  in  the  natives  of  Egypt, 
and  in  visitors  to  that  country,  has  long  been  re- 
marked. The  explanation  of  this  peculiar  circum- 
stance was  supplied  by  Bilharz,  who,  in  1851,  dis- 
covered the  cause  in  a  peculiar  trematode,  subsequently 
named  by  Cobbold,  in  honour  of  its  discoverer, 
BilJtarzia  ha-matobia. 

Subsequently  Dr.  John  Harley  discovered,  in 
1864,  the  characteristic  ova  in  cases  of  hematuria  from 
Natal.  It  has  many  times  been  found  in  patients 
from  Mauritius.  It  has  been  found  on  the  Gold 
Coast,  in  Tunis,  and  it  probably  exists  in  many  other 
parts  of  Africa,  more  particularly  along  the  eastern 
side  of  the  continent  as  far  south  as  Port  Elizabeth. 
Egypt  is  a  favourite  haunt ;  there,  judging  from 
Bilharz's,  Griesinger's,  and  Sonsino's  post-mortem 
records,  it  is  present  in  quite  one-half  of  the  popu- 
lation. Dr.  Low  informs  me  that  it  is  even  more 
frequent  in  the  natives  of  Uganda. 

It  is  now  known  to  occur  also  in  Mesopotamia,  in 
Cyprus,  and,  possibly,  in  Sicily.  T  have  lately  found 
the  ova  in  the  fares  of  an  Englishman,  who  must 
have  acquired  the  infection  in  some  of  the  West  India 
Islands.  It  is  therefore  not  limited,  as  was  at  one 
time  believed,  to  the  African  continent  and  its 
dependencies. 
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^Etiology* — The  parasite  (Fig.  86).  Schistoso- 
mum  hoimatobium  belongs  to  the  Distomicla;  but,  unlike 
the  majority  of  distomes,  which  are  nearly  all  of  them 
hermaphrodite,  bilharzia  presents  the  peculiarity  of 
being  bisexual.  The  male  is  white,  cylindroid,  measuring 
11  to  15  mm.  in  length  by  1 
mm.  in  breadth.  It  possesses 
an  oral  and  a  ventral  sucker 
placed  close  together.  The 
cylindrical  appearance  of  the 
worm  is  produced  by  the  ven- 
tral infolding  of  the  two  sides 
of  what  would  otherwise  be  a 
flat  body.  By  th  is  infolding  a 
gynaecophoric  canal  is  formed, 
in  which  the  female  can  be 
partially  enclosed.  The 
ferruile  is  rather  darker  in 
colour  than  the  male,  con- 
siderably longer  (20  mm.), 
more  filiform,  her  middle 
being  embraced  during  coitus 
by  the  gynaecophoric  canal, 
referred  to,  whilst  her  anterior 
and  posterior  portions 
main  free.  The  genital  open — 
ings  of  the  sexes  face  eacl* 
male  ami  female,  the  latter  iii  other,    and    are    placed    im  - 

the  ifynaccophoric  canal  of  the  j-    j.   i        _      l.  j.        .i 

former.  (After Leuckart.)         mediately   posterior    to    the 
ventral  sucker. 

These  parasites  are  found  in  the  blood  of  the  porta/ 
vein,  in  its  mesenteric  and  splenic  branches,  and  in  the 
vesical,  uterine,  and  hsemorrhoidal  veins.  They  have 
also  been  found  in  the  vena  cava ;  Sonsino  considers 
that,  if  searched  for,  they  would  probably  be  found 
elsewhere  in  the  circulation.  Their  numbers  vary 
considerably.  Sonsino  reports  finding  in  one  case 
forty  ;  in  another  case  Kartulis  found  300  in  the 
portal  vein  and  its  branches. 

The  ovum    (V\£.  ^"ly — Vh\  Y^\cxa9«^\ftK»A.  examina- 
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tion  the  uterus  of  the  female  bilharzia  is  found  to  be 
stuffed  with  ova  of  a  peculiar  and  characteristic  shape. 
They  are  oval,  each  egg  on  an  average  measuring 
£*bout  0*16  mm.  in  length  by  006  mm.  in  breadth,  one 
end  of  the  ovum  being  provided  with  a  short,  stout, 
and  very  definite  spine.  In  cer- 
tain instances,  hereafter  to  be 
mentioned,  this  spine  is  not 
terminal,  but  is  placed  laterally. 

The  exact  nature  of  the  process 
by  which  the  ova  leave  the  body 
of  the  human  host  has  not  been 
satisfactorily  explained.  Appa-  yVA.  >7._ova<>r  Hiiharzia. 
rently,  the  female  worm  migrates 
from  time  to  time  from  the  larger  veins  to  their 
smaller  radicles,  and  in  these  deposits  her  ova.  The 
walls  of  the  bladder  and  rectum  are  the  favourite 
situations  for  this  purpose.  Afterwards  the  eggs  are 
somehow  earned,  possibly  aided  by  the  spine  with 
which  they  are  provided,  towards  the  surface  of  the 
mucous  membrane,  and  then,  falling  into  the  lumen 
of  the  bowel  or  into  the  bladder,  are 
voided  in  the  faces  or  urine,  a  certain 
amount  of  blood  escaping  at  the  same 
time. 

The  free  embryo  (Fig.  8S).  —  In 
newly  voided  urine  the  ovum  presents 
a  somewhat  brownish  appearance,  and 
generally  contains  a  ciliated  embryo. 
After  a  time  the  embryo  may 
escape  through  a  longitudinal  rupture 
in  the  shell.  It  then  swims  al>out, 
but,  unless  supplied  with  fresh  water, 
soon  perishes.  If  the  urine  be  freely 
diluted  with  water,  the  embryo  not 
only  escapes  more  quickly  from  the  shell  but  also  con- 
tinues to  live,  swimming  and  gyrating  very  actively 
for  a  considerable  time.  While  swimming,  the  body 
of  the  little  animal  undergoes  many  changes  of  shape. 
For    the    most  part,   when   advancing,   it   is   oblong, 
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tapering  somewhat  posteriorly  ;  when  more  stationary 
it  tends  to  assume  a  spherical  form.  It  moves  by 
means  of  the  cilia  which,  with  the  exception  of  the 
minute  papillary  beak,  thickly  cover  the  entire  body. 
On  carefully  examining  the  embryo,  a  canal  may  be 
traced  from  the  beak  into  what  looks  like  a  rudimen- 
tary stomach  ;  on  both  sides  of  this  two  much  smaller 
gland-like  organs  can  be  seen,  from  each  of  which  a 
delicate  tube  passes  forward  and  opens,  apparently, 
somewhere  in  the  neighbourhood  of  the  beak.  The 
bulk  of  the  embryo  is  occupied  by  a  number  of  sarcode 
globules.  A  careful  description  of  the  embryo  is 
given  by  Dr.  G.  S.  Brock  in  the  Lancet  of  Sept  9th, 
1893,  p.  625,  to  which  the  reader  is  referred  for  - 
further  details. 

Life-history. — Beyond  its  first  stage  of  free-swim-  - 
ming  ciliated  embryo,  the  extracorporeal  life  of  "™ 
bilharzia  is  quite  unknown,  notwithstanding  the  ^ 
many  attempts  that  have  been  made  to  trace  its-^H 
future  progress.     Sonsino  believed  at  one  time  that— 

he  had  discovered  its  intermediate  host  in  a  fresh 

water  arthropode  ;  this  view  he  afterwards  abandoned. 
Judging  from  analogy,  the  embryo  bilharzia  probably 
passes  into  the  body  of  some  fresh-water  mollusc,  into 
some   crustacean,    or   into   some   larval    arthropode  ; 
there,  it  is  conjectured,  it  undergoes  the  developmental 
changes  into  redia  and  cercaria  usually  exhibited  by 
the  distomes.     Later,  it  probably  becomes  encysted, 
and  then,  either  free  or  still  in  the  body  of  the  inter- 
mediate host,  it  gains  access  to  man  in  drinking  water, 
and  so,  through  the  stomach,  passes  to  the  veins  of  the 
portal    system.     Recently    Looss    has   expressed   the 
opinion  that,  unlike  other  distomes,  bilharzia  does  not 
require  the  services  of  an  intermediary  host,  and  that 
the  ciliated  embryo  enters  the  human  body  directly 
by  penetrating  the  skin. 

Symptoms. — The  symptoms  produced  by  bil- 
harzia vary  in  degree  within  very  wide  limits. 
In  the  vast  majority  of  instances,  the  patient  ex- 
periences no   tvouVAe    \\\\v\\^\v*\  \  \w  other   instances 
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tlie  suffering  is  very  great.  Indirectly,  from  the 
serious  nature  of  the  lesions  of  the  urinary  organs  to 
Mrhich  it  may  give  rise,  bilharzia  is  an  occasional 
cause  of  death. 

The  most  characteristic  symptom  of  its  presence 

in  the  wall  of  the  bladder  is  the  passage  of  blood  at 

t,he  end  of   micturition,  with  or  without  a  sense  of 

orinary  irritation.     The  amount  of  blood  so   passed 

varies  from  a  few  drops  of  slightly  tinged  urine,  to  a 

considerable  quantity  of  pure  blood.     The  quantity  of 

V>lood  passed  and  the  degree  of  irritation  are  increased 

by  exercise,  by  dietetic  indiscretions,  and  by  all  such 

causes   as    are    calculated    to   induce    or    aggravate 

cystitis.     As  a  rule,  it  is  only  the  last  few  drops  of 

urine  that  contain  blood;   sometimes,   however,    the 

hemorrhage  is  more  extensive,  and   then  the  entire 

"bulk  of  the  urine  may  be  blood  tinged.     Occasionally, 

clots  even  are  passed. 

If  in  a  case  of  moderate  bilharzia  infection  the 
urine  be  passed  into  a  glass  and  held  up  to  the  light, 
minute  flocculi,  or  coiled-up  mucoid -looking  threads, 
will  be  seen  floating  about  in  the  fluid.  If  it  he  allowed 
to  stand,  the  flocculi,  and  perhaps  minute  clots,  will 
subside  to  the  bottom  of  the  vessel ;  these,  on  being 
taken  up  with  a  pipette  and  placed  under  the  micro- 
scope, will  be  found  to  contain,  besides  blood  corpuscles 
and  the  usual  catarrhal  products,  large  numbers  of  the 
characteristic  spined  ova. 

In  doubtful  cases,  where  ova  are  few,  the  best  way 
to  find  them  is  to  get  the  patient  to  empty  the  bladder 
and  to  catch  in  a  watch-glass  the  last  few  drops  of 
urine  which  can  be  forced  out  by  straining ;  these  in- 
variably contain  ova.  A  low  power  of  the  microscope 
suffices  and  is  best  for  diagnosis. 

Endemic  hematuria  lasts  for  months  or  years. 
Recovery  is  rarely  complete.  In  ordinary  cases,  pro- 
vided no  reinfection  take  place,  the  litem aturia  tends 
to  decrease,  although  ova  may  continue  for  years  to 
l>e  found  in  the  last  few  drops  of  urine  passed.  In 
severe  cases,  sooner  or  later,  signs  of  cystitis  supervene 
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and  give  rise  to  a  great  deal  of  suffering.  Not  un- 
frequently  the  ova  become  the  nuclei  for  stone,  and 
then  symptoms  of  urinary  calculus  are  superadded. 
Sometimes  the  pathological  changes  induced  by  the 
presence  of  the  parasite  in  the  bladder  lead  to  the 
development  of  new  growth,  in  which  event  the 
symptoms  become  more  urgent  and  the  hematuria 
perhaps  excessive.  Hypertrophy,  contraction,  or  even 
dilatation  of  the  bladder,  are  not  unusual.  Besides  the 
bladder  symptoms  there  may  be  signs,  of  prostatic 
disease,  or  of  disease  of  the  vesiculae  seminales  causing 
spermatorrhoea.  In  the  latter  case,  ova  may  be  de- 
tected in  the  semen.  In  other  instances  the  ureters 
and  kidneys  become  involved,  and  grave  disease  of 
these  organs  ultimately  ensues.  In  consequence  of  the 
suffering  which  these  aggravated  forms  of  infection 
produce,  the  patients  become  anaemic,  wasted,  debili 
tated,  and  a  ready  prey  to  intercurrent  disease. 

When    the    rectum    is    involved    dysenteric-like 
symptoms  may  supervene,  mucus  with   blood    being 
passed   from    time    to   time,    the    ova-laden     stools 
becoming  frequent  and  their  passage  being  attended 
with  tenesmus.    In  such  cases  small,  sometimes  large, 
branching,    soft    growths  are   to   be   felt  inside   the* 
sphincter  ani.     They   may   extend   as    high    up    the 
bowel  as  the  sigmoid  flexure.     On  breaking  up  one  of 
these    with    needles,   the  ova,  often   with    the  spine 
placed  laterally,  can  be  seen  in  the  ctebris.      Recently 
I   saw     a    case    in    which    extensive    condylonia-like 
growths  external  to  the  anus,  and  full  of  ova,  were  a 
remarkable  feature. 

Vaginitis  and  cervicitis  have  been  tnown  to  be 
produced  by  this  parasite.  «Ova  have  also  been  found 
in  the  liver,  in  the  lungs,  and  in  other  parts;  their 
presence  in  the  latter  organs  gives  rise  to  no  active 
symptoms. 

Milton  (Jour,  of  Trop.  Med.,  June  2,  1902)  has 
recently  pointed  out  the  extreme  frequency  of  urinary 
fistula  in  Egypt,  the  result  of  bilharzia  disease  of  the 
urethra.      These.  \\*V\i\iv  w\w\  vM:v:ur  anywhere  in  the 
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Neighbourhood  of  the  genitals,  but  are  esj>ecially 
common  in  the  perineum  and  posterior  surface  of  the 
Hcrotum,  and  originate  from  bilharzia  disease  of  the 
£>ubic  surface  or  roof  of  the  urethra  just  in  front  of 
the  bulb,  the  eggs  of  the  parasite  being  deposited 
in  the  mucous  or  sub-mucous  tissue.  Stricture  of 
tdie  urethra  is  by  no  means  uncommon  from  a 
similar  cause,  esj>ecially,  Milton  hns  observed,  in 
the  case  of  fistulas  connected  with  the  floor  of  the 
urethra. 

Pathological  anatomy. — The  character  of  the 
changes  brought  about  by  bilharzia  varies  very  much 
according  to  the  degree  and  the  duration  of  the 
infection.  In  almost  every  case  the  walls  of  the 
urinary  bladder  are  early  affected.  All  that  may  be 
apparent  to  the  naked  eye  at  this  stage  of  the  disease 
is  a  certain  amount  of  injection  of  the  small  vessels 
of  the  mucosa  vesicas,  and,  according  to  Sonsino, 
certain  exceedingly  minute  vesicular  or  papular  eleva- 
tions of  the  surface  of  this  membrane*.  When  these 
minute  elevations  are  examined  microscopically  they 
are  found  to  contain  ova.  Ova  are  also  to  be  found 
in  the  dilated  minute  blood-vessels.  Later,  especially 
in  the  trigone  of  the  bladder,  there  are  found  rounded 
patches  of  inflammatory  thickening  which  project 
somewhat,  are  granular  on  the  surface,  and  dense  in 
consistence;  on  section  they  creak  under  the  knife  as 
if  they  contained  gritty  particles.  It  is  evident  that 
these  elevated,  thickened  patches  are  the  result  of  an 
inflammatory  process  provoked  by  the  clusters  of  ova 
which  the  microscope  reveals  scattered  throughout 
their  entire  extent.  The  ova  are  principally  deposited 
in  the  submucosa,  less  extensively  in  the  mucous 
membrane  itself,  still  less  abundantly  in  the  muscular 
walls  of  the  organ  or  in  its  subserous  connective  tissue. 
They  tend  to  occur  in  groups,  each  of  which  is  invested 
by  a  sort  of  connective.1-! issue  capsule  ;  or  they  may  he 
lying  in  small  blood-vessels  which  they  occlude.  Some 
ova  are  seen  to  have  undergone  calcification  ;  others 
are  still  fresh,  either  segmenting,  or  already  containing 
N  s  2 
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a   ciliated  embryo.     On  the  surface  of  the  ™rt^l 
patches  already   mentioned*  phosphatic  deposit*,  * \* 
containing  ova,  are  not  nn common  ;  sometimes      _^ 
patches  present  minute  sloughs.     In  addition  to  ti*^- 
indurated  patches,  various  forms  of  polypoid  eicf*^^ 
ccnce — sometimes  ulcerated — may  protrude  frotn  E^^t* 
mucous   surface   into    the    cavity    of     the    bladd^^AV 
These  various  hyperplasias  frequently  contain  the  adi^^ 
parasite  as  well  as  ova.  ^fo 

In  addition  to  what  may  be  called  the  specifS^  £\g 
changes  in  the  mucosa,  the  muscular  coats  of  tl*^  ^ 
bladder  are  genera  i     In  consequenc^^^ 

of  this,  as  well  as  of  villosities  *&&     Mj$ 

different  forms  of  le  capacity  of  th^  *" 

organ  may  be  muc1  Its  mucous  surfae^^^ 

is     generally     coa  nguineous    Diucuf^^T 

containing    myriau  travel,     or     smalt  **V 

stones — generally  sometimes    founJfcg** 

either    embedded    L  ;he    hypertrophied^^"* 

and     roughened     bl  or     free     in     th^^" 

cavity.      Not    unfre^  milar    hyperplasia*- 

occurs  in  the  ureters,  j^.*  — <--.,  _owards  their  lower^ 
ends.  In  rare  instances  me  pelvis  of  the  kidnev 
itself  is  affected.  Obliteration  of  the  ureter,  both 
from  small  stones  and,  also,  from  thickening  of  the 
mucous  membrane,  has  sometimes  been  met  with ;  this 
leads  to  dilatation  of  the  pelvis  and  atrophy  of  the 
parenchyma  of  the  kidney.  It  is  easy  to  understand 
how,  in  time,  these  changes  of  the  bladder  and  ureters 
may  give  rise  to  hydronephrosis,  pyelitis,  abscess  of 
the  kidney,  and  similar  secondary  affections. 

Hyperplasia  from  bilharzia  infection  may  also 
occur  in  the  vesicuhe  seminales,  in  the  walls  of  the 
vagina,  and  in  the  cervix  of  the  uterus,  leading  to 
corresponding  bloody,  ova-containing  discharges. 

In  bilharzia  disease,  as  regards  practical  im- 
portance, next  to  the  bladder  and  consequent  kidney 
affections  rank  the  changes  occurring  in  the  large 
intestine,  particularly  in  the  lower  part  of  the  rectum. 
In  this  situation  po\y\>o\v\  ^rowXXv^w^  Vq \^  \\vy^^ax 
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lor  piles,  are  frequent  In  these  and  other  bilharzial 
tissues  the  parent  worms,  as  well  as  the  ova,  are  to  be 
found.  Large  extravasations  of  blood  under  the 
mucous  coat  may  occur. 

Strange  to  say,  in  ova  found  in  the  bowel,  the 
spine  is  generally  placed  laterally  ;  whereas  in  ova 
coming  from  the  walls  of  the  bladder  the  spine  is 
invariably  terminal.  In  the  ova  in  the  faeces  of  the 
West  Indian  case  I  have  already  alluded  to,  the  spine 
was  placed  laterally  and  directed  backwards  ;  in  this 
case  there  was  no  hematuria,  nor  were  there  ova  in 
the  urine.  This  lateral  situation  has  been  explained 
in  various  ways,  one  suggestion  being  that  it  is  a 
consequence  of  the  compression  exercised  by  the 
muscular  coat  of  the  intestine  on  the  parent  worm 
while  the  ova  are  passing  the  shell  glands ;  the 
relations  of  certain  of  the  reproductive  organs  of 
the  worm  are  supposed  to  be  altered  by  this  com- 
pression. Possibly  there  are  two  species  of  bilharzia, 
one,  with  lateral-spined  ova,  depositing  its  eggs  in 
the  rectum  only  ;  the  other  haunting  bladder  or  rectum 
indifferently. 

It  may  be  mentioned  that  ova  in  small  numbers 
have  been  found  in  the  liver,  in  gall-stones,  in  the 
lungs,  in  the  heart,  and  in  the  kidneys.  We  have 
no  knowledge  of  any  definite  pathological  change 
entailed  by  their  presence  there. 

Tumours  of  bilharzial  origin  have  sometimes  been 
found  in  connection  with  the  peritoneum  and 
ligaments  of  the  uterus. 

Diagnosis.— The  diagnosis  of  bilharzia  disease 
is  easy  ;  the  presence  of  ova  in  the  urine  is  decisive. 
In  countries  like  Egypt,  where  the  disease  must  often 
concur  with  chyluria,  with  stone,  with  vesical  tumour, 
with  gonorrhoeal  cystitis,  and  with  pyelitis,  as  well  as 
with  prostatic  disease,  care  must  be  exercised  in  each 
particular  case  to  separate  tin*  special  factors  to  which 
the  different  symptoms  are  attributable.  Thus  in 
chyluria  concurring  with  bilharzia  disease  there  will 
be  chyle  in  the  urine  in  addition  to  blood.     In  sudv  & 
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combination   the  clot  which   forma  will  Vie  kig^^ 
the  nlaria  w,ll  generally  be  detectable  in  the  t    T  JW. 


contain  oil  granules  and  globule-a  and,  very  pro^^g, 
filaria  embryos  in  addition  to  bilharzia  ova  ;  mmfr^m 
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blood  if  look  pd  for  at  night     Stone  in  the  hWl^^^  v,., 

when  s\i spec*  id  for  with  the  sw^^ffl 

In  gonorrho  iry  of  gonorrhoea  w^1^^ 

be   forthcom.  disease,   eulargetn^^l^ 

of    this  orga.  out     Difficulty  ui^^ 

sometimes   at  9  few  in  number, 

when  they  hi  her  to  come  away        ^ 

consequence  c  jmrent  worms.     £\W    1 

mischief  wrong u i  remains,  although  tr»~ 


ova — the  most  urrmuj  p>  mence  of  the  parasite 
previous  presence — may  be  discharged  no  longe.^^ 
But,  even  if  ova  are  very  few,  they  may  still  K^ 
found  in  the  last  drop  or  two  of  urine  passed.  X%^ 
they  are  no  longer  to  be  found  in  the  urine,  some^^ 
times,  by  scratching  the  surface  of  the  bladder  wit£-~ 
a  sound  and  examining  the  shreds  of  mucus  scp*~ 
obtained,  a  few,  calcified  it  may  be,  but  presenting^ 
the  characteristic  spine,  may  be  seen  with  the  micros" 
scope.  In  rectal  disease,  if  bilharzia  be  suspected,  the?^" 
mucus  and  the  fteces,  or,  failing  these,  one  of  the^ 
polypoid  growths  after  removal  by  finger  or  forceps, 
as  well  as  the  urine,  should  be  examined  for  ova. 

Prognosis.— An  important  element  to  be  con- 
sidered in  venturing  on  a  prognosis  is  the  long  life  of 
the  parasite.  Sonsino  mentions  a  case  in  which  living 
ova  were  still  being  passed  nine  years  after  their  first 
appearance,  and  after  all  chance  of  reinfection  had 
ceased.  Another  important  element  in  prognosis  is 
the  degree  of  infection  ;  the  greater  the  number  of 
worms  the  more  severe  and  the  more  extensive  the 
disease  they  produce.  As  with  filarial  infection,  the 
greater  the  number  of  cases  in  a  district  the  greater 
the  proportionate  probability  of  severe  infections  being 
met  with.  The  prognosis  is  practically  that  of  a 
clironic  cystitis  depending  o\\  aw  vtrevw^AvakVAe.,  but  not 
in  itself  fatal,  cause.     ^Iuc\\  s\xSwv\\«  mwj  *V**\x  \*> 
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looked  for,  and,  as  a  consequence,  anaemia  and  de- 
bility ;  possibly  calculus  may  be  formed ;  possibly 
grave  renal  disease  may  ensue;  possibly  villous  or 
epitheliomatous  growths  in  the  bladder.  In  the  milder 
degrees  of  infection,  which  fortunately  are  the  com- 
monest, the  patient  seems  to  be  in  no  way  incon- 
venienced by  the  parasite,  and  generally  escapes  all 
serious  consequences.  In  any  case,  mild  or  severe, 
there  may  be  attacks  of  hematuria  from  time  to  time  ; 
as  a  rule,  the  quantity  of  blood  lost  is  insignificant. 

Treatment.— Our  knowledge  of  the  situations 
occupied  by  the  parasite  indicates  the  futility  of 
attempting  a  radical  cure  by  means  of  poisonous 
substances,  whether  introduced  by  the  bladder,  by 
the  rectum,  or  by  the  stomach.  As  yet  we  know  of 
no  direct,  or  other,  means  by  which  the  bilharzia  can 
be  destroyed.  Harm  only  can  result  from  attempts 
at  a  radical  cure  of  endemic  haematuria  on  such  lines. 
Our  efforts  must,  therefore,  be  confined  to  palliating 
the  effects  of  the  presence  of  the  parasite.  Prac- 
tically, the  treatment  resolves  itself  into  that  of 
chronic  cystitis.  The  diet  should  be  bland  but 
nutritious ;  stimulants  and  spices  are  to  be  avoided. 
Excess  of  all  kinds,  violent  muscular  efforts,  cold  and 
other  causes  of  catarrh  must  also  be  guarded  against. 
During  exacerbations  of  haematuria,  or  of  cystitis, 
rest  should  be  enjoined' and  diluents  freely  partaken 
of.  Milton  has  obtained  good  results  from  gramme 
doses  of  extract  of  male  fern  three  times  a  day  in 
bilharzial  haematuria.  A  recent  writer  has  advocated 
the  use  of  methylene  blue  (3  grs.,  three  times  a  day) 
in  similar  circumstances.  Adrenalin  has  some  in- 
fluence in  controlling  haemorrhage.  Pain  may  demand 
anodynes.  Excessive  catarrh  of  the  bladder  suggests 
washing  out  with  weak  boric  acid  lotion,  and  the 
internal  administration  of  urotropine,  uva  ursi, 
buchu,  perhaps  small  doses  of  cubebs,  copaiba,  or 
sandalwood  oil,  salol,  benzoic  acid,  and  so  forth. 
Stone,  and  troublesome  new  growths,  are  to  be 
removed  by  operation.     Where  distress  vu\s  vysA,Yv>\\\vj  ^ 
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Mackie  and  others  have  had  good  results  from 
perineal  cystotomy  and  drainage.  Polypoid  growths 
in  the  rectum,  where  accessible,  should  be  removed. 
In  severe  rectal  disease,  milder  measures  failing, 
excision  of  the  affected  part  of  the  gut  may  be  neces- 
sary. Perineal  fistula  must  be  dealt  with  on  ordinary 
surgical  principles.  Hyperplasia  in  the  vagina  and 
cervix  is  best  treated  by  scraping. 

Prevention,— Since  analogy  justifies  the  belief  = 

that  the  embryo  of  biiharzia,  on  obtaining  access  to  ^^ 
fresh  water,  enters  a  fresh-water  animal  and  by  it  c*:i 
obtains  access  to  another  human  host,  it  is  evident  ^#-^< 
that  if  the  embryo  be  kept  from  getting  into  thomfr^t 
water,  or,  if  drinking  water  be  boiled  or  filtered,  the^^^ 
spread  of  the  disease  from  man  to  man  would 
effectually  prevented. 

In  the  endemic  districts,  children,  in  particular 

should  be  carefully  and  repeatedly  warned  agninw^    

drinking  the  water  of  ponds  and  canals.  Provides^fc.  ^ft 
reinfection  be  avoided  by  the  exercise  of  prudenc^^-^ 
in  the  matter  of  drinking  water,  there  is  no  ne 
sity  for  sending  the  patient  with  biiharzia  dii 
away  from  the  country  in  which  the  parasite 
acquired. 
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CHAPTER      XL. 

II.     PARASITES     OF    THE     CONNECTIVE    TISSUE. 

GUINEA-WORM  (PI LABIA    MEDINEXSIS)  ;    FILAKIA    LOA  : 

FILARIA    VOLVULUS. 

Guinta-icorm. 

*2eo|fraptiicul  distribution.  —  This  important 
parasite  is  found  in  certain  parts  of  India  — 
the  Deccan,  Scinde,  etc. — in  Persia,  Turkestan, 
Arabia,  tropical  Africa — particularly  on  the  west 
coast,  and  in  a  very  limited  part  of  Brazil  (Feira  de 
Santa  Anna).  Formerly  it  was  supposed  to  be 
endemic  in  Curacoa,  Demerara,  and  Surinam  ;  ap- 
parently it  has  now  disappeared  from  these  places. 
Guinea-worm  is  not  equally  diffused  throughout 
this  extensive  area ;  it  tends  to  special  prevalence 
in  limited  districts,  in  some  of  which  it  is  excessively 
common.  In  parts  of  the  Deccan,  for  example,  at 
certain  seasons  of  the  year  nearly  half  the  popula- 
tion is  affected  ;  and  in  places  on  the  West  Coast  of 
Africa  nearly  every  negro  has  one  or  more  sj>ceimen8 
about  him.  Although  guinea- worm  is  sometimes  seen 
in  Europe,  this  is  only  in  natives  of,  or  in  recent  visitors 
from,  the  endemic  area.  Though  frequently  introduced 
in  this  way  it  has  not  become  acclimatised  either  in 
Europe  or  in  North  America.  We  have  no  account 
of  the  j>arasite  as  endemic  in  any  part  of  Asia  east  of 
Hindustan,  in  the  Eastern  Archipelago,  in  Australia, 
or  in  the  Pacific  Islands. 

Guinea-worm  occurs  occasionally  in  the  lower 
animals — horse,  dog,  ox,  etc.  Possibly,  some  of  the 
parasites  in  the  lower  animals  described  as  guinea- 
Worm  may  belong  to  quite  a  different  species. 

The  psirasitc  (Fig.  MM. —  Amittwiicnl  /tutur*-*. 
—~—  The  male  guinea-worm  has  not  been  reeng 
**ised  with  certainty.  The  female  alone  is  known. 
SShe     is      reputed     to     attain     in     some     \\\«1ni\w* 
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enormous  dimensions;  it  is  probable,  however,  that 
worms  of  five  or  six  feet  in  length  owe  their 
size  to  errors  of  observation,  two 
worms,  or  their  fragments,  having 
been  regarded  as  one.  According  to 
Ewart,  in  forty  carefully  measured 
specimens  the  smallest  was  1 2  j  inches, 
the  largest  40  inches  in  length  ;  30 
inches  is  probably  an  average  length. 
The  diameter  of  the  worm  is  about 
one-tenth  of  an  inch.  The  body  is 
cylindrical,  milky-white,  smooth,  and 
without  markings.  The  tip  of  the 
tail  comes  to  a  point  and  is 
abruptly  bent,  thus  forming  a  sort 
<5f  blunted  hook,  perhaps  functioning 
as  a  "  holdfast."  The  head  end  is 
rounded  off,  terminating  in  what  is 
known  as  the  cephalic  shield.  The 
mouth  is  triangular,  very  small,  and 
surrounded  by  six  papillae — two  large 
and  four  small.  The  alimentary 
canal  is  relatively  small,  being 
compressed  and  thrust  to  one  side 
by  the  uterus ;  in  the  mature  worm 
it  is  probably  caecal,  for  it  has 
not  been  traced  to  an  anus.  The 
vagina,  which  must  have  existed  at 
an  early  stage,  at  maturity  has  also 
become  obliterated  by  the  growth  of 
the  enormous  uterus  which,  filled  with 
coiled-up  embryos  (Fig.  90),  extends 
from  the  head  to  the  tail  of  the  worm. 
Habits. — The  habitat  of  the  fe- 
male guinea-worm  is  the  connective 
tissue  of  the  limbs  and  trunk. 
When  mature,  prompted  by  instinct,  she  proceeds 
to  bore  her  way  through  this  tissue,  and,  finally, 
travelling  dowtvNva,Yd»,vv>^d\es  a  leg  or  foot.  In  85  per 
cent,  of  cases  s\\e  Y>restt\\\&  \\\  *&\x\a  ^nx\><&  V&&Vro*x  ex- 


V\£.   so.  -    Guinea. 

worm.    (Kiilurrtl.) 

(Lcuckart.) 


Habits  of  the  Parasite.  619 

tomities.  Occasionally  she  presents  in  the  scrotum  ; 
rarely  in  the  arms  ;  very  exceptionally  in  other  parts  of 
the  body,  or  even  in  the  head.  Arrived  at  her  destina- 
tion she  pierces  the  derma.  Probably  in  consequence 
of  some  irritating  secretion,  a  small  blister  now  forms 
and  elevates  the  epidermis  over  the  site  of  the  hole 
in  the  derma.  By-and-by  the  blister  ruptures,  dis- 
closing a  small  superficial  ulcer  half  to  three-quarters 
of  an  inch  in  diameter.     At  the  centre  of  the  ulcer, 


Fig.  'JO.— Transverse  section  of  guinea-worm.    (Uuckart. ) 

which  sometimes  quickly  heals  spontaneously,  a 
minute  hole,  large  enough  to  admit  an  ordinary 
probe,  can  be  seen.  Sometimes  when  the  blister 
ruptures,  the  head  of  the  worm  is  seen  protruding 
from  this  hole;  as  a  rule,  however,  at  first  the 
worm  does  not  show.  If  now  we  douche  the 
neighbourhood  of  the  ulcer  with  a  stream  of  cold 
water  expressed  from  a  sponge  and,  as  the  water  falls, 
watch  the  little  hole  in  the  centre  of  the  ulcer,  we 
shall  see  in  a  few  seconds  a  droplet  of  fluid — at  first 
clear,  later  milky — well  up  through  the  hole  and 
flow  over  the  ulcer.  Sometimes,  instead  of  this  fluid, 
«  small,    beautifully  pellucid  tube,  &X&u\»  -^  A  ». 
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inch  in  diameter,  doubtless  the  uterus  of  the  worm 
prolapsed  through  her  mouth,  is  projected  through 
the  hole  in  response  to  the  stimulus  of  the  cold 
water.     When  this  tube  has  been  extruded  an  inch 


Fig.  i»l.— Embryos  of  guinea-worm. 
(From  a  photogram  by  Mr.  H.  B.  Bristow.) 

or  thereabouts,  it  suddenly  fills  with  an  opaque 
whitish  material,  ruptures  and  collapses,  the  fluid 
spreading  over  the  surface  of  the  ulcer.  If  a  little 
of  the  fluid,  either  that  which  has  welled  up  through 
the  hole,  or  that  W\\e\v  \\w&  <saRrc^&  Itoycl  the  ruptured 
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tube,  is  placed  under  the  microscope, 
it  is  seen  to  contain  myriads  of  em- 
bryo guinea- worms  lying  coiled  up, 
almost  motionless,  with  their  tails 
projecting  in  a  very  characteristic 
manner  (Fig.  91).  If  now  a  drop 
of  water  be  instilled  below  the 
cover-glass  the  embryos  may  be  ob- 
served to  unroll  themselves  and,  in 
a  very  short  time,  to  swim  about, 
more  tuo,  with  great  activity.  Mani- 
festly these  embryos  come  from  a 
guinea-worm  lying  in  the  tissues 
and  communicating  with  the  surface 
through  the  little  hole  in  the  derma. 

The  embryo  (Fig.  92).— The  em- 
bryos are  not  cylindrical ;  they  are 
distinctly  flattened.  In  swimming 
they  move  by  a  sort  of  side-to-side 
lashing  of  the  tail,  and  tadpole-like 
motion  of  the  body.  The  move- 
ments are  intermittent ;  sudden, 
short  swims  alternating  with  brief 
pauses.  When  progressing,  the 
longer  transverse  axis  of  the  body 
is  perpendicular  to  the  plane 
travelled  over;  but  when,  from 
time  to  time,  the  little  worms  pause 
they  gradually  roll  over  on  to  their 
flat  surfaces.  As  soon  as  they  come 
to  rest  on  the  flat  they  suddenly 
recover  themselves  with  a  jerk,  and 
turn  quickly  on  to  their  edges  and 
liegin  swimming  about  again.  This 
series  of  movements  is  constantly 
repeated. 

The  embryo  of  the  guinea-worm 
measures  about  T>  to  •!:>  mm.  in 
length,  by  -015  to  -0 •„>."»  mm.  at  its 
greatest     breadth.        The     head      is 
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somewhat  tapered  and  then  abruptly  rounded  off.  The 
tail  is  long,  slender,  but  not  quite  sharply  pointed.  The 
alimentary  canal  can  be  readily  detected.  Towards 
the  root  of  the  tail  two  peculiar  gland-like  organs, 
placed  opposite  to  each  other,  can  be  made  out. 
The  cuticle  is  very  distinctly  transversely  striated. 

In  clean  water  the  embryo  remains  alive  for  six. 
days ;    in  muddy  water,   or  in  moist  earth,  it   willd 


Fig.  03.— Embryos  of  guinea-wonu  in  body-cavity  of  cyclops.  The  cyclow 
has  lwen  slightly  compressed  ho  as  to  force  out  some  of  the 
worms,  which  can  be  seen  escaping  from  raptures  at  the  head 
and  tail.     (From  a  photogram  by  Mr.  Andrew  PringU.) 

live  from  two  to  three  weeks.  If  slowly  desiccated 
it  does  not  die;  it  may  be  resuscitated  by  placing 
it  again  in  a  little  water. 

Intermediary  host. — Tf,  by  way  of  experiment,  we 
place  some  guinea  worm  embryos  along  with  Cyclops 
quadricornis  in  a  watch-glass  we  shall  find  that,  after 
a  few  hours,  t\\e  emWyc^  Uave  transferred  themselves 
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^°  the  interior  of  the  body-cavity  of  the  cyclops,  where 
*-oey  can  be  seen  moving  about,  coiling  and  uncoiling 
^bemselTe8,  with  considerable  activity  (Fig.  93).     As 
^wy  as  fifteen  or  twenty  young  guinea- worms  may 
^counted  in  each  of  the  little  crustaceans,  which, 
^nless  the  infection  is  excessive,  seem   in   no   way 
inconvenienced.     After  a  time,  the  embryos  so  trans- 
ferred undergo  a  metamorphosis.      They  cast   their 
**k&  two  or  three  times,  get  rid  of  their  long  swim- 
*&iag  tails,  acquire  a  cylindrical  shape  and,  ultimately, 
*'ong  with  increased  size,  develop  a  tripartite  arrange- 
ment of  the  extreme  posterior  end,  which  recalls  a 
J^ilar  arrangement  in  the  tail  of  F.  nocttirna  and  of 
•  recondita  towards  the  termination  of  the  stay  of 
J^e  former  nematode  in  the   mosquito,   and   of   the 
'*tter  in  the  dog  flea  (Grassi). 

Mode  of  infection. — The  metamorphosis  of  guinea - 
*orm  in  cyclops  was  discovered  by  Fedschenko  in 
Turkestan.  His  observations  I  have  been  able  to  con- 
firm in  England ;  but,  owing  to  the  colder  climate  of 
the  latter  country,  in  English  cyclops  the  nietanior-- 
gnosis  takes  somewhat  longer  to  complete  ;  eight  or 
nine  weeks,  instead  of  five  weeks  as  in  Turkestan. 
Fedschenko  supposed  that  the  cyclops  containing  the 
embryo  guinea-worm,  on  being  swallowed  by  man  in 
drinking  water,  was  digested ;  and  that  the  parasite, 
being  then  set  free,  worked  its  way  into  the  tissues 
of  its  new  and  definitive  host.  It  is  possible,  how- 
ever, that  the  embryo  may  have  to  undergo  further 
changes  before  it  is  fitted  for  life  in  man.  Consider- 
ing the  peculiar  geographical  limitations  of  this 
helminthiasis,  and  the  very  general  distribution  of 
cyclops,  such  an  arrangement  as  I  suggest  seems 
likely  enough.  However  this  may  l>e,  Fedschenko's 
discovery  makes  it  almost  certain  that  it  is  in  drinking 
water  that  the  guinea- worm  is  acquired.* 

*  It  is  probable  that  the  i<lea.  formerly  entertained,  that  the 
fruinwi-wnrm  embryo  enters  the  human  body  direetly  through  the 
skin  ami  without  the  intervention  of  an  intermediary  host  will,  in 
wnnefjucnee  of  Ijmms'*  ofwervatioua  on  imkyWtoTuun\,\»  whvwA, 
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The  male  worm.  —  Nothing  certain  is  known,  as 
already  stated,  about  the  male  worm  ;  nor  as  to 
when  or  where  impregnation  of  the  female  is  effected. 
Impregnation  probably  occurs  at  an  early  stage  of 
parasitic  life,  and  long  before  the  female  worm  has 
grown  to  the  great  length  which  she  subsequently 
attains.  The  male  worm,  his  function  fulfilled, 
probably  dies  and  is  absorbed. 

Biological  peculiarities  explained. — The  little  we 
now  know  of   the  life-history  of  the    guinea-worm 
explains  many  things  that  were  formerly  mysterious. 
We  now  understand  why  the  parasite,  on  attaining^— 
maturity,   makes  for  the  legs  and  feet ;  these  are  the* 
parts  of  the  human   body   most  likely,   in  tropical 
countries,  to  come  in  contact  with  puddles  of  water, 
the  medium  in  which  cyclops — the  intermediary  host 
— lives.     We  can  understand,  also,  why   it  is  tha>f 
the  contact  of  water  with  the  skin  of  the  host  causes 
the  guinea-worm  to  expel  her  young ;    and  we  can 
understand  the  rationale  of  the  douching,  so  much 
practised  by  the  natives  of  certain  of  the  endemic 
districts,  in  their  attempts  at  extraction.     The  water 
carriers  in  India  are  said  to  be  very  subject  to  guinea- 
worm,  which,  in  their  case,  is  prone  to  appear  on  the 
back — that  is,  the  part  of  the  body  against  which  the 
water-skin  lies  when  being  carried.     On  this  fact  has 
been  based  an  hypothesis  that  the  young  guinea-worm 
enters  by  the  skin.     I  would  interpret  the  fact,  if  fact 
it  be,   by  suggesting  that  the  mature  guinea-worm, 
conformably  to  her  instinct,  seeks  out  that  part  of 
the  body  most  in  contact  with  water,  which,  in  the 
case  of  the  Indian  water-carrier,  is  his  back. 

Premature    death   of  parasite. — Occasionally  thf 
guinea- worm  fails  to  pierce  the  integument  of   he 
host ;  sometimes  she  dies  before  arriving  at  maturity 
In  either  case  she  may  give  rise  to  abscess  ;  or  she  mf 
become  cretihed   and  in  this  condition  may    be  fe 

Already  one  German  observer  has  stated  that  he  succeeded 
communicating  guinea- worm  to  a  monkey  by  applying  In 
embryos  to  the  eikvu  oi  Wvo  K\\Vnu\\. 
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years  afterwards,  as  a  hard  convoluted  cord  under  the 
akin  of  the  leg,  or  be  discovered  only  on  dissection. 

Treatment*— Formerly  it  was  the  custom,  so 
aoon  as  a  guinea- worm  showed  itself,  to  attach  the 
protruding  part  to  a  piece  of  wood  and  endeavour  to 
wind  her  out  by  making  a  turn  or  two  of  this 
daily.  Sometimes  these  attempts  succeeded  ;  just  as 
often,  the  worm  snapped  under  the  strain.  The 
consequences  of  this  accident  were  often  disastrous. 
Myriads  of  young  escaped  from  the  ruptured  ends 
into  the  tissues,  and  violent  inflammation  and  fever, 
followed  by  abscess  and  sloughing,  ensued  ;  weeks, 
or  months,  perhaps,  elapsed  before  the  unhappy 
victims  of  this  rough  surgery  were  able  to  get  about. 
Too  often  serious  contractions  and  ankyloses  from 
loss  of  tissue  and  inflammation,  and  even  death  from 
septic  trouble,  resulted. 

If  a  guinea -worm  be  protected  from  injury,  and 
the  part  she  occupies  frequently  douched  with  water, 
her  uterus  will  be  gradually  and  naturally  emptied  of 
embryos.  Until  this  process  is  completed  she  resists 
extraction ;  possibly  the  hook  at  the  end  of  her  tail 
assists  her  to  maintain  her  hold.  But  when  parturi- 
tion, in  from  fifteen  to  twenty  days,  is  completed, 
the  worm  is  absorbed  or  tends  to  emerge  sponta- 
neously. A  little  traction  if  practised  then  may  aid 
extrusion.  Traction,  however,  must  not  be  employed 
so  long  as  the  embryos  are  l>eing  emitted.  The  com- 
pletion of  parturition  can  be  easily  ascertained  by 
the  douching,  experiment  already  described. 

Emily,  a  French  naval  surgeon,  has  intro- 
duced a  system  of  managing  guinea- worm  cases 
which  bids  fair  to  shorten  treatment  and  obviate  the 
serious  risks  of  the  old  winding-out  system.  By 
means  of  a  Pravaz's  syringe  he  injects  the  body  of 
the  worm,  if  she  chances  to  be  protruding,  with 
solution  of  bichloride  of  mercury,  1  in  1,000.  This 
kills  the  parasite  ;  after  twenty-four  hours,  extrac- 
tion is  generally  easily  effected.  If  the  worm  has 
not  shown  herself  externally,  but  can  be  felt  coiled 
o  o 
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Fig.  £4.— Filaria 

loa.  (Nat.  size.) 

(Dr.     Argyll 

Robertson.) 


up  under  the  skin,  he  injects  as  near  the  coils  as 
possible,  and  through  several  punctures,  a  few  drops 
of  the  same  solution.  This,  too,  kills  the  parasite. 
Her  body  is  then  absorbed,  as  a  piece  of  aseptic 
catgut  would  be,  without  inflammation  or  reaction  of 
any  description;  or  she  may  be  cut  down  on,  and 
easily  extracted.  Others  have  confirmed  the  value 
of  Emily's  method,  which  saves  much  time  and 
suffering  and,  with  due  care,  is  devoid  of  risk. 

Filaria  loa  (Fig.  94). 

This  parasite  is  peculiar  to  the  West  Coast  of 
Africa  where,  in  many  parts,  it  is  not  uncommon. 
The  male  worm  measures  about  25  to  30 
mm.  in  length  by  OS  mm.  in  breadth, 
the  female  30  to  40  mm.  in  length  by  0*5 
mm.  in  breadth.  Both  sexes  are  filiform, 
cylindrical,  colourless,  like  fine  fishing- 
gut,  tapering  slightly  at  the  head,  more 
decidedly  at  the  tail.  The  body  is  dotted 
over  with  minute  chitinous  bosses.  The  anus  is  sub- 
terminal.  The  tail  of  the  male  (Fig.  95)  is  markedly 
incurvated  and  provided  with 
five  large  papillae  on  each  side 
of  the  anus,  and  two  rather 
short,  unequal  spicules.  The 
mouth  is  simple,  punctiform, 
and  without  armature. 

The  habitat  of  FUaria  loa 
appears  to  be  the  connective 
tissue,  which  it  traverses  freely. 
When,  in  the  course  of  its 
wanderings,  it  crosses  the  sub- 
conjunctival connective  tissue, 
and  the  delicate  integuments 
about  the  orbit,  it  becomes  dis- 
tinctly visible.  When  passing 
under  such  thin  structures  as 
the  skin  of  the  eyelids,  or  that  over  the  bridge  of  the 
nose,  or  \v\ien  mo\\\\«  w\*>\\\>  wwdar  the  skin  of  the 
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fingers  and  occasionally  of  other  parts,  the  slight 
elevations  it  gives  rise  to,  as  well  as  its  movements, 
are  sometimes  appreciable,  and  may  be  both  seen  and 
felt 

From  the  circumstance  that  this  parasite  has 
occasionally  been  seen  in  individuals  who  have  been 
ten  or  more  years  away  from  the  endemic  area  in 
which  alone  it  can  be  contracted,  we  may  conclude 
that  the  loa  is  long-lived. 

The  female  produces  sheathed  embryos  closely 
resembling  F.  nocturna  and  F.  diurna.  At  one  time 
I  had  a  negro  patient  under  my  care  in  whose  blood 
F.  diurna  abounded.  This  man  remembered  that, 
when  a  lad,  he  had  a  loa  in  his  eye.  I  have  thought, 
therefore,  that  F.  diurna  may  be  the  embryonic  form 
of  F.  loa.  On  the  other  hand,  Dr.  Argyll  Robertson 
has  placed  on  record  a  remarkable  case  of  F.  loa  in 
which  the  parasites,  a  male  and  a  pregnant  female, 
were  removed  from  the  eye.  The  patient's  blood 
was  frequently  examined,  but  no  embryos  were 
found.  I  have  had  opportunities  of  examining 
the  blood  of  other  patients  known  to  be  the 
subject  of  loa  infection,  but  failed  to  find  in  any  of 
them  hsematozoal  embryos.  Prout  and  Annett, 
Dutton  and  Elliott,  have  been  more  fortunate*,  and 
have  encountered  at  least  two  cases  of  loa  infection 
concurring  with  F.  diurna  in  the  blood.  We  do  not 
know  in  what  way  the  embryo  escapes  from  the 
human  body,  nor  do  we  know  anything  about  its 
life-history  outside  the  human  body.  Analogy 
suggests  that  the  embryo  circulates  for  a  time  in 
the  blood  like  F.  nocturna,  from  which,  opport unity 
offering,  it  is  removed  by  some  suctorial  insect  which 
acts  as  intermediary  host. 

Filaria  loa,  as  stated,  is  very  active  in  wandering 
about  the  body,  but  it  seems  to  have  a  predilection 
for  the  orbit  and  neighbourhood.  It  comes  and  goes 
there  at  irregular  intervals  of  days,  weeks,  or  months, 
traversing  the  subconjunctival  tissue,  and  moving 
across    the    bridge    of    the    nose    from    one    eye    to 
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the  geographical  range  of  this  singular  affection  are 
not  incompatible  with  filarial  infection,  possibly 
wrth  F.  loa. 

Treatment.— The  negroes  treat  loa  in  two 
irays — either  by  dropping  a  grain  of  common  salt 
into  the  conjunctival  sac,  which  has  the  effect  of 
driving  the  filaria  away,  for  a  time  at  least ;  or  by 
extracting  it  with  a  sharp  thorn,  or  by  some  other  rude 
surgical  means.  With  proper  instruments  there  is 
no  difficulty  in  removing  the  parasite  from  under 
the  conjunctiva  or  from  the  eyelid — that  is,  if  the 
operator  is  possessed  of  the  requisite  deftness. 
All  that  is  necessary,  on  the  parasite  showing 
itself,  is,  after  cocainising  the  eye,  to  seize  the  con- 
junctiva with  a  pair  of  forceps,  taking  care  to  include 
the  worm  and  the  subconjunctival  connective  tissue 
in  the  grasp  of  the  instrument  Having  fixed 
the  parasite  in  this  way,  the  conjunctiva  may  be 
snipped  through  with  scissors  ;  when,  with  the  aid 
of  another  pair  of  forceps,  and  after  releasing  the 
first  pair,  the  parasite  may  be  withdrawn.  In  the 
case  of  the  parasite  showing  itself  elsewhere,  I  would 
suggest  that  it  might  be  killed,  as  in  the  case  of  the 
guinea  worm,  by  local  hypodermic  injection  of 
bichloride  of  mercury  solution  (1  in  1,000). 

Filaria  volvulus. 

A  medical  missionary  sent  Prof.  Leuckart  two 
tumours,  the  size  of  a  pigeon's  vggy  which  had  been 
removed,  one  from  the  scalp,  the  other  from  the 
chest,  of  Gold  Coast  negroes.  The  tumours  contained 
several  male  and  female  filaria.',  the  former  6  to  7  cm., 
the  latter  3  to  3*5  cm.  in  length.  The  worms  were 
coiled  up  in  the  form  of  a  ball,  and  were  bathed  in  a 
fluid  full  of  embryos  resembling  F.  -tweturua  ;  no 
sheath,  however,  was  visible. 

MM.  Labadie  -  Lagrave  and  Dcguv  describe 
a  nematode  worm  found  in  a  small  tumour 
excised  from  the  arm  of  a  French  soldier  who 
had    served     in    Dahomey    some    years    yy£\\w\*\n. 


6  J  O  FlLA  RIA  \  VOLVUL US. 

The  worm  occupied,  apparently,  a  lymphatic  vessel, - 

and  was  coiled  up  and  embedded  in  a  tunnel   in  a- 
circumscribed   mass   of  connective   tissue  about  the 
size  of  a  pigeon's  egg.      It  is  difficult  from  .the  de- 
scription to  be  sure  that  the  authors  are  correct  in 
assuming  that  the  parasite  in  question  was  F.  volvulv*. 
Prout  (Brit.  Med.  Jour.,  Jan.  26,  1901)  describes 
two  similar  cases.     In  these  the  verminous  tumours 
were  in  natives  of  Sierra  Leone,  and  were  situated  in_ 
the  gluteal  region.     Accurate  measurements  of  the- 
worms  gave  for  the  male,  3  cm. ;  for  the  female,  4 
cm.     The  male  has  two  unequal  spicules,  four  pairs 
of    caudal,    and   four   pairs   of    anal   papillae.      The 
measurements,  it  will  be  observed,  differ  from  those 
of  Leu ck art  8  parasites — probably  in  consequence  of 
mutilation  of  the  latter. 
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CHAPTER     XLI. 

iii.  parasites  of  the  lun<is, 

*£ndkmic   hemoptysis:   paragoximus    westkkmanvi. 

(v.  Distomum  Ringeri,  v.  Distomum  pulmonale.) 

^eoffraphical  distribution. — 80  far  as  known, 
Endemic  haemoptysis  is  confined  to  Japan,  Corea,  and 
Formosa.      A   doubtful   case   has  been  reported  by 
^Maxwell   in   Changpoo,  Fokien,  China.      In  the  en- 
demic districts  a  notable  percentage  of  the  population 
is  affeoted.      It  is  not  improbable  that,  as  knowledge 
extends,  the  disease  will  be  found  to  exist  in  other 
countries.      Recently  the  parasite  which  gives  rise  to 
this  peculiar  form  pf  blood-spitting  has  l>een  found  in 
the  United  States,  both  in  the  cat  and  in  the  dog. 
It  is  not  at  all  unlikely,  therefore,  that  ere  long  we 
may  hear  of  endemic  haemoptysis  from  America.    The 
Chinese  and  Japanese  are  nowadays  to  be  found  in 
almost  every   land,  and    doubtless  they   cany   with 
them  their  peculiar  parasites — D.  sine  use,  D.  crasswn, 
and  also  D.  Ringeri. 

Symptoms. — The  subjects  of  endemic  hemoptysis 
have  a  chronic  cough,  which  is  usually  most  urgent 
in  the  morning  on  rising.  The  fits  of  coughing 
eventuate  in  the  expulsion  of  a  peculiar  rusty  brown, 
pneumonic-like  sputum.  This  sputum  can  be  pro- 
duced at  will  almost  at  any  time,  and  often  in  con- 
siderable quantity.  In  addition  to  the  chronic  cough 
and  the  rusty  expectoration  referred  to,  the  patient 
is  liable  to  irregular  attacks  of  haemoptysis.  Though 
usually  induced  by  violent  exertion,  occasionally  such 
attacks  come  on  without  apparent  cause.  The 
haemoptysis  may  be  trifling  ;  on  the  other  hand, 
it  may  be  so  profuse  as  to  threaten  life-  at  all  events, 
to  cause  intense  anaemia. 
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The  sputum. — On  placing  a  minute  portion  of  the- 
viscid,  pneumonic-like  sputum  under  the  microscope^, 
its  peculiar  colour  is  found  to  be  due  partly  to  red — 
blood  corpuscles,  partly  to  a  crowd  of  dark  brown^ 
thick-shelled,  operculated  ova  (Fig.  96).     These  ovam- 
vary  a  good  deal  in  size  and  shape ;   they  are  alM. 


Fig.  00  —  Ova  of  Distomum  Ringeri  in  spntnm. 

distinctly  oval,  smooth,  double-outlined,  and  measure 
from  80  to  100  /1  in  length,  by  40  to  60^  in  breadth. 
If  the  sputum  is  shaken  up  in  water,  and  the  water 
be  renewed  from  time  to  time,  in  the  course  of  a 
month  or  six  weeks — longer  or  shorter  according  to 
temperature — a  ciliated  embryo  is  developed  in  each 
ovum.  When  the  ovum  is  mature,  on  placing  it  on  a 
slide  and  exercising  slight  pressure  on  the  cover-glass, 
the  operculum  will  be  forced  back,  and  the  embryo  will 
immediately  emerge  and  at  once  begin  to  swim  and 
gyrate   in   tbe  water.     YaxWvst  \\*a.w  t>\vis  the  life- 
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fis-t«»r\  •  »!*  1 1 1 « -  niii'i\(»  1i;i^  hut  i ...  n  ir.i'«-i:  mil. 
«li>ul)ilt'ssf  it  is  continued  in  souif  hT'.li  wjiirr  niiiiu.il, 
through  which  it  iinds  its  way  buck,  in  a  more  or  less 
direct  way,  to  man. 

Pathological  anatomy. — On  making  a  section 
of  the  lungs  in  this  disease,  a  larger  or  smaller  number 
of  what   are  known    as    "burrows"   are   discovered 
scattered  almut  this  organ,  particularly  towards  the 
periphery.     These   burrows   consist   of   areas,    some- 
what larger  than  a  filbert, 
of  infiltrated  lung  tissue  in 
-which  can  be  seen  a  numlier 
of    tunnels  filled  with  the 
same  material  that  consti- 
tutes   the     characteristic 
sputum,  and  also  containing 
one,  two,  or  more  small  dis- 
tomes.     The  septa  between 
the     tunnels     may     break 
down    and   a   considerable 
cavity  be   thus   produced  ; 
and  as  this  occurs  in  con- 
nection   with    one    of   the 
bronchi,   with    which    the 
tunnels    always    communi- 
cate,  it   may  give   rise   to 
the  appearance  of  a  dilated 
bronchus.  One  burrow  may  communicate  with  another. 
When  first  discovered  it  was  supposed  that   I). 
Ritif/rri  (or  D.  pttlnwuafr,  l^cuckart)  was  confined  to 
the  lungs.     Later  investigation   has   shown    that    it 
may  affect  the  liver,  ]>eritoncum,  testes,  and  even  the 
brain.     In  the  latter  it  forms  a   sort    of   tunnelled 
tumour  similar  to  those  in  the  lun^s  ;  and,  by  the 
pressure  or  irritation  proceeding  from  this   tumour, 
may  give  rise  to  a  peculiar  and  ultimately  fatal  form 
of  Jacksonian  epilepsy. 

The  paraMite  (Fig.  !>7). — The  parasite  itself  is 
reddish  brown  in  colour,  thick  and  fleshy,  and  oval 
in  form.     So  thick  is  it  that  its  transverse  seeAvow  \* 
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almost  round.  It  measures  8  to  10  mm.  in  length  by 
4  to  6  mm.  in  breadth,  and  is  covered  with  minute 
spines. 

Diagnosis. — Diagnosis  of  endemic  haemoptysis 
is  at  once  established  by  the  discovery  of  the  charac- 
teristic ova  in  the  almost  equally  characteristic 
sputum.  Rales  and  other  physical  signs  of  lung 
consolidation  are  not  usually  discoverable. 

In  the  case  of  one-sided  convulsions,  or  in  hemi- 
plegic  affections  occurring  in  a  native  of,  or  in  a 
visitor  from,  the  countries  in  which  this  distome  is 
endemic,  the  sputum  should  be  examined  on  the 
chance  of  discovering  evidence  of  the  parasite.  Should 
ova  be  found,  there  is  a  strong  presumption  that 
the  cerebral  trouble  arises  from  distomum  tumour  in 
the  brain. 

Treatment. — Hitherto  no  means  of  expelling 
this  parasite  from  the  lungs  has  been  discovered.  In 
the  case  of  cerebral  distomiasis  it  might  be  possible 
by  an  operation  to  remove  the  parasite  and  associated 
tumour,  and  thus  afford  a  chance  of  recovery  in  what 
has  hitherto  proved  a  fatal  condition. 

Prophylaxis  in  this,  as  in  so  many  animal 
parasitic  diseases,  principally  lies  in  the  direction  oi 
securing  a  pure  water  -  supply  and  avoiding  all 
uncooked  articles  of  diet  which  might  be  supposed 
to  contain  the  young  parasites. 
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IV.    PARASITES    OF   THE    LIVER. 

*8T0JIUM   CONJUNCTUM  ;    D.   SINENSK  ;    PENTASTOMUM 
CONSTRICTUM. 

Distomum  conjunctum  (Opisthorchis  conjunctus). 

^*aTOMUM  conjunctum  (Fig.  98,  a,  c)  was  discovered 
1^  MacConnell  in  an  East  Indian  in   1874.     It  is 

^af-shaped,   narrower   in   front    than    behind,    and 
5**easnres   9   to    12  mm.    in   length   by    2\  mm.    in 
breadth.     Its   surface  is 
Covered      with      minute 
Opines.     The   eggs   (Fig. 

VS,  b)  are  oval,  opercu- 

lated,  and  measure  34  u 

in    length    by    19  ^i    in 

breadth.      This   parasite 

inhabits    the   bile  ducts, 

which    it    thickens    and 

sacculated.      Apparently 

D.  conjunctum  is  but  of 

slight  importance  patho- 
logically. 

Distomum  sinense 
(Opisthorchis  sinensis). 

Distomum  sinense  was 
discovered  almost  simul- 
taneously by  MacConnell 
in  India  and  MacGregor 
in  Mauritius,  in  1874. 
It  has  been  found  in  many  Eastern  countries,  in- 
cluding India,  Mauritius,  Japan,  Corea,  Formosa, 
China,  and  Tonkin.  In  the  last-named  country  it 
appears  to  be  very  common. 

D.  sinense  (Fig.  99)  measures  from  20  to  22  mm. 
in   length;    it   is    oblong,      narrow,    &xt&   sot&swW^ 


Fijj.  08.— Distomum  conjunctum. 
a.  Natural  mc  ;  b,  ovum  ;  <-,  maguifled. 
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pointed    anteriorly,    reddish   in    colour,   and  almost 
transparent.     The  eggs  (Fig.  99,  b)  are  28  to  30  p  in 
length  by  1G  to  17  /j.  in  breadth,  operculated,  almost 
black    in   colour,    and    contain    a    ciliated    embryo. 


^ 


Fig.  0i>.— Distomum  siuense. 
<(,  Natural  size  ;  b,  ovum  ;  c,  magnille  1. 

Nothing  is  known  of  the  life-history  of  the  parasite 
farther  than  that  it  may  occur  in  some  of  the  lower 
animals — in  the  cat,  for  example.  Probably  its 
immature  stages  are  passed  in  a  mollusc  or  other 
small,  soft-spumed,  it^XvwaX^Y  ^\v\\x\s!\. 
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D.  siiitnsc  inhabits  the  bile  ducts  and  gall-bladder. 

Jilates  and  thickens  the  biliary  canals,  expanding 

m  in  places  into  cavities  and  diverticula  as  large 

a  filbert.      In    these   cavities   vast  numbers   of 

rasites    are    sometimes    found.      The    diverticula 

mmunicate  with  the  bile  ducts,  along  which  the 

ra  of  the  parasites,    and  sometimes   the  parasites 

lemselves,  escape  into  the  intestine.     The   affected 

ver  is  enlarged  on  the  whole,  although  the  tissue 

n  the  immediate  neighbourhood  of  the  diseased  bile 

lucta  is  atrophied.     The  spleen,  also,  may  be  hyper- 

-Tophied,  and  the  intestine  in  a  condition  of  chronic 

iaUrrh. 

This  parasite,  which  for  long  was  supposed  to  be 
practically  innocuous,  is  now  known  to  be  the  cause 
of  a  serious  disease  of  the  liver  which  may  terminate 
fatally. 

Baelz  discovered  that  in  certain  low-lying,  un- 
hygienic villages  in  Japan  this  helminthiasis  was 
exceedingly  common,  quite  20  per  cent,  of  the  in- 
habitants being  affected.  When  the  infection  is  severe 
the  liver  becomes  enlarged,  and  chronic  diarrhoea,  with 
recurring  attacks  of  jaundice,  sets  in.  J^ater,  anasarca 
appears,  and  gradually  a  cachexia  resembling  that 
of  sheep- rot  is  established,  which,  in  the  course  of 
several  years,  may  prove  fatal. 

It  would  be  well  to  bear  this  parasite  in  mind 
in  approaching  the  diagnosis  of  obscure  hepatic 
disease,  associated  with  diarrlxea  and  jaundice,  in 
patients  from  the  East.  It  is  just  possible  that  the 
discovery  of  the  ova  in  the  stools  might  guide  to  a 
correct  diagnosis. 

Pcntastonvim  constrictum  (Porocephahts  roust rictus, 
Linguatnla  const  r'wta). 
This,  which  is  probably  a  formidable  parasite, 
has  now  l>een  found  a  number  of  times  encysted  in 
the  liver,  and  occasionally  in  the  lungs,  of  African 
negroes.  It  appears  to  give  rise  to  a  considerable 
amount  of  irritation,  perhaps  to  ^T\toTv\\A&  wvv\  \r 
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pneumonia.  Nothing  is  known  as  to  how  ms& 
becomes  infected  with  the  parasite,  of  which  \bfi 
larval  form  alone  has  been  recognised  (Fig.  100)- 
This  is  of  a  milky  white  colour,  from  1  to  1|  in<?k 
in  length,  cylindrical,  flattened  on  the  ventral  surface* 
ringed,  rounded  anteriorly,  and  terminating  posteriori^ 
in  a  blunt  cone.  The  anterior  end  is  provided  witJ^ 
two   pairs  of   hooks   arranged  on   each   side   of  th^^ 


Fig.  100. — Pantastonmm  constrictum. 
(Aitken.) 


Fig. 


^ 


101.  —  PenUstoronm  c<w- 
strictum  encysted  in  the 
liver.    (Ait  ken.) 


pit-like  mouth.  The  posterior  aspect  of  the  rings, 
twenty-three  in  number,  carries  a  number  of  minute 
spinous  projections.  The  parasites,  surrounded  by 
their  integumental  exuviae,  are  each  coiled  up 
in  a  cyst-like  pouch,  and  scattered  through  the  sub- 
stance of  the  liver  (Fig.  101),  or  projecting  as  nodules 
on  the  surface  of  the  gland.  Aitken  gives  a  very 
complete  account  of  a  case  of  a  negro  in  whom 
the  pentastomum  seemed  to  be  the  cause  of  death. 
He  gives  a  drawing  from  another  case  showing  the 
cysts  in  the  liver,  from  the  surface  of  which  one  of 
the  parasites  is  protruding  into  the  peritoneal  cavity. 
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CHAPTER      XLIJ  I. 

V.    INTESTINAL    PARASITES. 

/. — Nematodes. 

^ierescopical  examination  of  the  fwees 
**r  ova  of  intestinal  parasites — If  the  fa?ces 
°*  the  natives  of  warm  climates,  and  of  Europeans 
^^ming  from  warm  climates,  are  systematically 
^  Cammed  with  the  microscope,  in  a  large  proportion 
**f  cases  they  will  be  found  to  contain  the  ova  of 
***ie  or  other  of  three  species  of  nematode  worms 
— Ascaris  lumbricoides,  I'rirhocephalus  trichimus 
{T.  dispar),  and  Uncinaria  duodenalis  (Ankyhstomum 
duodeiude).  The  ova  of  the  tapeworms  and  of 
the  common  threadworm  (Ojryurus  vermimhiris) 
are  rarely  found  in  the  stools,  as  these  parasites  do 
not,  as  a  rule,  part  with  their  ova  until  the  joints 
of  the  former,  or  the  entire  body  of  the  latter,  have 
left  the  alimentary  canal ;  but  as  the  three  nematodes 
first  mentioned  pass  their  eggs  directly  into  theliowel, 
these  eggs  habitually  appear  in  the  fieces,  and  con- 
stitute unequivocal  evidence  of  the  presence  of  their 
respective  parental  forms.  Occasionally  the  ova  of 
the  rarer  hepatic  and  intestinal  purasites — such  as 
Bilkarzia  hfrmatobia,  Distoinnm  sinentte,  Diatomnm 
crcusum,  Distomum  hepaticumH  anil  one  or  two  still 
rarer  helminths  are  encountered  ;  as  these,  with  the 
exception  of  bilharzia,  are  very  rare,  from  a  practical 
point  of  view  they  may  be  disregarded.  Without 
large  experience  the  ova  of  the  rarer  parasites  cannot 
he  identified  oil-hand  ;  but  if  the  practitioner  has 
learned  to  recognise  those  of  the  three  common 
species,  he  will  at  once  know  when  he  comes  across 
the  ova  of  any  of  the  rarer  sj>ecies  and,  on  referring 
to  some  special  work  on  helm  hit  hology,  will  have 
lit*^*  difficulty  in  arriving  at  a  correct  <\ui^\\q»v*. 
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The   microscopic    examination   of    faeces   fw Qn* 
tin  nigh    somewhat  disagreeable,    is    by  no  means  * 
difficult  matter.     All   that    is   necessary,  by  w»f  & 
preparation,  is  to  place  on  the  slip  a  minute  portt^ 
of  the  suspected  fa?ces— alwut  the  size  of  a  betnp  §#7 
— and  then  to  apply  the  cover-glass^  gently  gliding  ** 
over  the  slip  so  as  to  spread  out  the  mass  in  athifl* 
fairly  uniform*  aud  transparent  layer.     If  the  bito* 
faeces   prove  too  consistent,    a    little  water   may  to*^ 
added  so  as  to  soften  it.     If  the  stools  are  loose  wi** 
watery,   the   sediment   should    be  taken   up  with    3 
pipette  and  exam!  well    to   make  two  c^ 

three   prepare  in  ncroscopic    examination^ 

must,  in  the  first ;  nade  with  a  low  powe^ 

— an   inch,  or  bo  nch  objective.     Searct* 

must  be  made  in  jf  the  slide,  and  ever^ 

suspicious  body  c  binised,  a  higher  powe*^ 

being  used  if  neeea  *ery  little  practice  sumce^ 

for  the   identitk-ai *  >nly  of  ova    but  of   th^ 

species  of  parasite  t  he  ova  belong. 

The  points  to  be  n  «.  ^  to  in  the  diagnosis  of  ova 
are  size,  shape,  colour,  inickness,  roughness,  smooth- 
ncss.  and  markings  on  the  surface  of  the  shell  ;  the 
presence  or  otherwise  of  yolk  spheres,  of  a  differentiated 
embryo,  or,  in  the  case  of  the  tieniie,  of  the  three 
pairs  of  embryonic  booklets  ;  the  existence  of  an 
operculum  in  the  case  of  certain  distomes  and  of 
bothriocephalic.  The  ova  of  the  same  species  of 
parasite  vary  but  slightly,  and  are  in  every  instance 
sufficiently  stable  and  detinite  for  correct  diagnosis. 

Ov<i  0/  Tricfioc' pJoilua  dispav  (Fig.  10-,  a). — Of  the 
three  common  nematodes  mentioned — Trichocephalus 
di$pm\  Asraris  htmhricoides,  and  Ankyfostomum  duo- 
drwr/r  the  ova  of  the  first  are  those  most  frequently 
met  with.  They  occur  sometimes  in  enormous  numbers, 
as  many  as  six  or  eight  specimens  being  visible  in  one 
tield  of  an  inch  objective.  They  form  rather  a  striking 
object  under  the  microscope.  They  are  oval,  measuring 
from  f>6  jit»y  -V  uAo?>C>  ^\*\  '1C>  y^the  ends  of  the  long 
axis  of  the  ova\  Wu\«  s\\vj\\\\n  \k>\\\\^0^\\\\a^^\^>^ 
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1  little  shining  projection  or  plug.  Their  general 
appearance  suggests  an  elongated  oval  tray,  the  pro- 
jections at  the  poles  of  the  •  ovum  representing  the 
handles  of  the  tray.  They  are  dark  brown  in  colour, 
sharply  defined,  double  outlined,  and  contain  no 
differentiated  embryo. 

The  ova  of  Ascaris  lumbricoides  (Fig.  102,  b)  are 
conuiderably  larger  (60  to  75  /1  by  3(5  to  55  p)  than 
those  of  Tricliocephalus  dispar  (Fig.  102,  a).  They  are 
•bo,  as  a  rule,  more  spherical  or,  rather,  more  broadly 
oval ;  occasionally  they  are  almost  barrel-shaped. 
Like  those  of  tricliocephalus,  they  are  dark  brown  in 


*V> 


*^ 


T\g.   10*J.— Ova  of— n,  Trurhncephalns  <lis]>ur  ;  l>,    Ascitic  lnmlinroiilrs 
c,  Ankyloittoiifuiii  iliKMlcnali'.    (>'"«.ii n».) 

colour  from  bile  staining,  but  they  are  much  less 
sharply  and  smoothly  defined,  possessing  a  coarse 
thick  shell  which  is  roughened  by  many  warty  ex- 
crescences. The  yolk  contents  are  not  always  easily 
made  out,  nor,  when  made  out,  can  any  sign  of 
embryo  or  segmentation  l>e  discovered. 

A  point  of  practical  importance  to  l>e  attended 
to  lies  in  the  circumstance  that  the  rough  outer 
layer  on  the  shell  of  the  ovum  of  ascaris  is  very 
easily  detached,  leaving  the  egg  with  a  sharp,  smooth 
outline  suggestive  of  some  other  species  of  parasite. 
Therefore,  to  obviate  this,  in  mounting  fasces  it  is 
well  to  avoid  too  much  gliding  of  the  cover-glass 
over  the  slip. 

The  ova  of  Ankylostomnm  duodeimle  (Fig.  102,  c) 
contrast  very  markedly  with  boiYv  \fc\fc  taro^iu^ 
P  P 
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particularly  in  the  matter  of  colour.  Trichocephalus 
and  ascaris  ova  are  invariably  dark  and  bile-stained ; 
those  of  the  ankylostomum  are  beautifully  clear  and 
transparent  They  measure  55  p  to  65  /i  by  32  /i  to  43/i : 
have  a  regular,  somewhat  elongated  oval  form,  with 
a  delicate,  smooth,  transparent  shell,  through  which 
two  or  four  light  grey  yolk  segments  can  be  distinctly 
seen.  It  is  well  to  search  for  these  ova  soon  after 
the  faeces  have  been  passed ;  otherwise,  owing  to  the 
rapidity  with  which,  in  favourable  circumstances, 
development  proceeds,  the  embryo  may  have  quitted 
the  shell  and  the  egg  be  no  longer  visible. 

TRICHOCEPHALUS    TR1CH1MUS     (T.    DISPAR). 

Trichocephalus  dispar,  the  whip-worm,  lives  prin- 
cipally in  the  caecum.  In  many  countries  it  is 
present  in  more  than  half  the  population.  It  is 
believed  to  maintain  its  position  by  trans6xing,  pin 
fashion,  with  its  long  slender  neck  a  superficial  fold 
of  the  mucous  membrane.  According  to  Powell,  the 
females  very  much  preponderate,  the  proportion  to 
males  being  as  466  to  1.  Except  that  the  prac- 
titioner should  be  familiar  with  the  appearance  of 
its  eggs  in  the  stool,  so  that  he  may  be  able  to  dis- 
tinguish them  from  those  of  ascaris,  of  ankylostomum, 
and  of  other  parasites,  its  presence  is  of  no  practical 
moment.  So  far  as  known,  it  gives  rise  to  no  serious 
pathological  lesion ;  a  fortunate  circumstance,  seeing 
that  hitherto  it  has  been  found  impossible,  with  any 
degree  of  certainty,  to  dislodge  it  by  anthelmintics. 

ASCARIS   LUMBRICOIDES. 

Though  not  quite  so  common  in  tropical  countries 
as  trichocephalus,  the  ascaris  is  nevertheless  very 
common  indeed,  especially  in  children,  who  often  har- 
bour these  loathsome  creatures  in  enormous  numbers 
— in  dozens,  or  even  in  hundreds.  In  those  coun- 
tries, at  one  time  or  another,  nearly  every  child  gets 
them  ;  so  mucin  so  WwvX,,  \\W\\  \qn&&  <£*\<g&&  about  the 
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nature  of  some  obscure  affection,  a  dose  or  two  of 
santonin  often  produces  results  which  will  seem  to 
justify  a  diagnosis  of  "  worms,"  and,  for  the  time 
being  perhaps,  satisfy  an  anxious  mother. 

Mode  of  infection. — The  reason  for  the  great 
frequency  of  A  scar  is  lumbricoides  in  tropical  countries 
is  probably  twofold — the  warmth  of  the  climate,  and 
the  habits  of  the  people  with  regard  to  the  disposal 
of  night-soil.  In  the  faeces  the  ova  exhibit  no  trace 
of  segmentation  or  of  differentiated  embryo ;  but  if 
placed  in  water,  or  kept  moist  and  in  a  warm 
place,  in  the  course  of  from  five  or  six  months — 
— longer  or  shorter  according  to  temperature — the 
embryo  is  developed,  and  can  be  seen  coiled  up  and 
moving  about  inside  the  egg-shell.  W  such  an  egg 
is  accidentally  or  intentionally  swallowed,  on  arrival 
in  the  stomach  the  shell  is  dissolved  away  and  the 
contained  embryo  is  set  free.  In  a  month  it  grows 
into  a  sexually  mature  animal,  and,  if  both  sexes 
are  present,  eggs  in  countless  numbers  are  soon  pro- 
duced and  appear  in  the  fa»ces.  Desiccation  of  the 
egg  at  atmospheric  temperatures  does  not  destroy 
the  embryo,  which  will  quickly  revive  on  Incoming 
moistened.  In  many  warm  countries  night-soil  is 
the  favourite  fertiliser,  and  is  regularly  preserved 
and  spread  upon  the  "fields.  In  this  way  the  ova  of 
ascaris  obtain  an  opportunity  of  maturing,  and  thus, 
too,  they  have  an  opportunity  of  being  swallowed 
by  man.  They  may  also  be  washed  into  drinking 
water ;  ot,  becoming  desiccated  on  tin*  drying  up  of 
the  fields,  l>e  blown  alnmt  as  dust  ;  or  they  may 
become  attached  to  fruit  or  vegetables.  In  one  of 
these,  or  in  similar  ways,  they  finally  reach  the 
human  stomach  and  there  attain  maturity. 

Symptoms. — In  many  instances  the  ascaris  gives 
rise  to  no  very  noticeahle  symptom  ;  in  other  instances 
it  is  to  be  credited  with  a  number  of  ill-defined 
gastric  and  perhaps  nervous  troubles- capricious  ap- 
petite, foul  breath,  restless  sleep,  peevishness,  vague 
abdominal  pains,  nnust>n,  and  so  forth.  SowwV'uwv* 
/'  p  2 
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the  worms  get  into  the  stomach  and  are  vomited, 
their  appearance  giving  rise  to  no  inconsiderable 
alarm.  They  may  even  creep  up  the  oesophagus  and 
into  the  mouth,  or  out  by  the  nostrils.  Cases  are  on 
record  in  which  they  caused  suffocation  by  wandering, 
in  this  way,  into  the  rima  glottidis.  They  have  also 
been  known  to  enter  the  bile  ducts  and  give  rise  to 
jaundice  ;  to  penetrate  the  intestinal  wall  and  escape 
into  the  peritoneum,  causing  peritonitis ;  or  to  bur- 
row into  the  abdominal  walls  and  cause  abscess. 
Fortunately  these  accidents  are  of  rare  occurrence; 
their  possibility,  however,  should  be  borne  in  mind, 
and,  apart  from  other  obvious  considerations,  ought  to 
make  us  endeavour  to  rid  patients  of  these  trouble- 
some guests  as  soon  as  possible.  With  this  object  in 
view,  it  was  my  practice  in  China  to  give  my  little 
patients,  as  a  matter  of  routine,  a  few  doses  of 
santonin  twice  a  year ;  very  often  the  precaution  re- 
ceived its  justification  by  the  appearance  in  the  stools 
of  one  or  more  ascarides. 

Adults,  especially  young  adults,  although  to  a 
much  smaller  degree  than  children,  are  liable  to  en- 
tertain these  verminous  visitors.  Sometimes  certain 
obscure  dyspeptic  symptoms  in  grown-up  people  will 
resist  all  treatment  until  three  or  four  grains  of 
santonin  and  a  purgative  have  been  administered.  I 
had  a  patient  once  who  for  a  long  time  had  been 
troubled  with  unaccountable  nausea.  One  day,  while 
he  was  sitting  at  breakfast,  the  feeling  of  sickness 
came  on  with  unusual  intensity.  He  had  to  leave 
the  table,  and,  after  one  or  two  retching  efforts, 
brought  up  an  Ascaris  lumbricoides.  After  this  he 
was  no  more  troubled  with  nausea.  It  is  well,  there- 
fore, when  puzzled  over  some  obscure  dyspeptic  con- 
dition in  tropical  patients,  to  bear  the  ascaris  in  mind. 
If,  for  some  reason,  it  is  undesirable  to  give  santonin 
unnecessarily,  the  stools  ought  first  to  be  examined 
with  the  microscope.  If  ova  (Fig.  102,  b)  are  found, 
a  dose  or  two  of  santonin  may  clear  up  diagnosis 
and    cure    t\ve    \»aX\e\\V,   \l  t^  «n*.  *x^  found,   the 
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<lnii;    may    be    withheld    and    the    id«\i    <>t"    uM-aridc^ 
abandoned. 

Treatment. — The  ascaris  is  readily  ex  jelled  by 
«,  few  grains  of  santonin.  The  dose  is  from  half  a 
grain  to  one  grain  for  a  child,  three  to  four  grains  for 
an  adult.  A  good  plan  of  giving  the  drug  is  to 
prescribe  three  such  doses  on  successive  nights,  the 
first  and  last  dose  to  be  followed  by  castor  oil  next 
morning.  Patients,  or  mothers,  ought  to  be  warned 
about  the  peculiar  effect  santonin  has  on  the  urine 
and  sometimes  on  the  vision.  I  have  only  once  seen 
any  bad  effects ;  in  this  instance  a  peculiar  sort  of 
intoxication,  attended  with  delirium,  which  did  not 
quite  pass  away  for  several  days,  followed  its 
exhibition.  * 

UNC1NAKIA     DUODENALIS   (ANKVLOSTOMUM    DUODKNALK) 
AND   ANKYLOSTOMIASIS. 

Ascaris  lumbricoides,  though  an  unpleasant  para- 
site, cannot  be  considered  a  dangerous  ene,  unless  in 
very  exceptional  circumstances.  It  is  otherwise 
with  the  ankyloatoraum  (sometimes  called  U urinaria 
duodenalis,  Dochmius  duodenalis)  which,  in  many 
countries,  on  account  of  the  dangerous  cachexia, 
called  ankylostomiasis,  it  gives  rise  to,  amounts  to  a 
positive  curse. 

Nomenclature. — The  form  of  endemic  anseinia 
with  which  this  parasite  is  associated  is  of  so  marked 
a  character  that  it  has  received  a  variety  of  dis- 
tinctive names.  Thus,  in  the  French  West  Indies, 
severe  ankylostomiasis  is  known  as  rachexie  aqueuse  ; 
sometimes  as  malcceur,  or  as  maliVestomae  des  wyres  ; 
in  Colombia  it  is  called  tuntun,  the  sufferers  being 
known  as  tunientos ;  in  Brazil  it  has  been  called 
oppilatio,  opilaqao,  and  cait$aro :  in  Kurope  it  is 
sometimes  known  as  "  miners'  aiuvmia,"  or  "  tunnel 
disease,1'  the  latter  in  allusion  to  the  notorious  Saint 
Gothard  epidemic  ;  the  form  occurring  in  Egypt  is 
spoken  of  as  Egyptian  chlorosis ;   in  Ceylon  it  lias  been 
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called    "  beriberi "  ;  and,  doubtless,    elsewhere  there 
are  local  names  for  this  peculiar  verminous  anaemia. 

Geographical  distribution.— Since  its  dis- 
covery by  Dubini  in    1838,  the  ankylostomum  has 
been  found  so  widely  diffused  that  it  may  be  said 
to   occur   in  all  tropical  and  subtropical  countries. 
It     occurs    in     Belgium,    and    has    recently   been 
found  by  Prof.  Haldane  to  be  the  cause  of  an  epidemic 
of  severe  an«emia  in  a  Cornish  mine.     In  northern 
countries  it  is  rare  ;   but  it  is  abundantly  present  in 
the  south  of  Europe,    and  in  the  tropical  and  sub- 
tropical regions  of  Asia  and  America  ;  it  has  been 
ascertained  to  exist  in  North  and  South  Queensland, 
Australia,   and    in    several    of    the    islands  of  the 
Pacific.       So  prevalent  is  it  in  many  parts  of  India 
that,  according  to  Dobson,  quite  75  per  cent,  of  the 
inhabitants  are   affected.     In  Egypt   it  is  found  at 
nearly  every  post-mortem  examination  ;  and  there  the 
anjemia  it  gives  rise  to  is  one  of  the 
most    common   causes   for   the   re- 
jection   of    recruits   in    the    army. 
Thornhill   regarded    its   ravages  in 
Ceylon    as   far   more   serious  than 
*^\       V.      1}      those    of    cholera ;    this,     not    on 
1)   gjl     %    account  of  the  number  of  deaths  it 
causes   directly,  but  on  account  of 

tig.   103.— Ankylosto-     ,,  J  \  „     A      .        A. 

mum  iiuodenaio,  male   the    vast    numbers     affected,    the 
25?«f  )°niale"     (Blan'   chronic  nature  of  the  disease,  and 
the  aggregate  mortality,  direct,  and 
especially  indirect,  for  which  it  is  responsible. 

The  parasite  (Fig.  103). — The  normal  habitat 
of  A.  duoffenale  is  the  small  intestine  of  man,  par- 
ticularly the  jejunum,  less  so  the  duodenum,  rarely 
the  ileum  or  lower  reaches  of  the  alimentary  canal; 
very  occasionally  it  is  found  in  the  stomach.  In 
these  situations  it  attaches  itself  by  means  of  its 
powerful  buccal  armature  to  the  mucous  membrane, 
from  the  blood  of  which  it  obtains  a  plentiful  supply 
of  nourishment.  It  is  supposed  to  shift  its  hold 
from  time  to  time,  tW  o\ft.w&o\\^\  V\\u»  continuing  to 
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e  blood  for  a  short  period.     It  is  said  to  be  very 

xiigal  of  the  blood  it  imbibes,  the  red  corpuscles 

S8ing   through  its 

.mentary  canal 
nchanged,  the 
Asma.  alone  being 
tilised. 

The  male  and 
emale  ankylostonies 
—present  generally 
in  the  proportion  of 
one  of  the  former 
to  three  of  the  latter 
— do  not  differ  so 
much  in  size  as  is 
the  case  with  many 
of  the  other  nema- 
todes. The  male 
(Fig.  104)  measures 
from  6  to  11  mm.  in 
length  by  *4  to  *5 
mm.  in  breadth  ;  the 
female  7  to  15  mm. 
in  length  by  1  mm 
in  breadth.  Both 
sexes  are  cylindrical 
in  form,  white  when 
they  are  alive,  grey 
when  dead,  reddish 
brown  when  full  of 
blood.  In  both  sexes 
the  posterior  end  is 
the  broadest  part, 
whence  the  body  taj>ers  forwards  to  a  narrow  neck 
ending  in  a  powerfully  armed,  bulging  and  distinct 
mouth  capsule.  The  margin  of  this  remarkable 
organ  is  furnished  with  four  strong,  claw-like  hooks 
— two  on  each  side  of  the  ventral  line,  and  two  conical 
teeth — one  on  each  side  of  the  dorsal  line.  The  tail 
of  the  female  is  conical,  and  end*  \u  w  s\\v>vt  delicate 
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spine  ;  the  anus  being  subterminal,  and  the  vagina 
opening  on  the  ventral  surface  at  the  commencement 
of  the  posterior  third  of  the  body.  The  tail  of  the 
male  is  provided  with  a  large  umbrella-like,  trilobate 
bursa  possessing  eleven  ribs.  Two  long  and  very 
delicate  spicules  project  from  the  cloaca,  which  opens 
at  the  bottom  of  the  bursa.  Owing  to  the  relative 
positions  of  the  sexual  openings,  the  worms  in  con- 
jugation look  like  the  Greek  y. 

Reproduction  and  mode  of  infection. — The  female 
ankylostonies  produce  a  prodigious  and  never-ending 
stream  of  eggs  (Fig.   102,  c)   which   pass  out  in  the 
faeces.     As  already  stated,  while  in  the  body  of  the 
host  the  development  of  the  embryo  does  not  advance 
very  far  ;  but  on  leaving  the  human  host  it  proceeds, 
in  suitable  circumstances,  so  rapidly  that  in  one  to 
two  days  a  rhabditiform  embryo  (*2  mm.  by  '014  mm.) 
is  born.     This  minute  organism  is  very  active,  vora- 
ciously devouring  what   organic    matter  it  can  find 
and,   for  a  week,   growing  rapidly   (to  *56   mm.    by 
•024  mm.).     During  this  time  it  moults  twice.     After* 
the  second  moulting  it  passes  into  a  torpid  condition, 
in  which  it  ceases  to  eat,  and  growth  is  suspended. 
In  this  state  it  may  live  for  weeks  or  months,  moving 
about  more  or  loss    languidly    in  muddy    water,    in 
mud,  or  in  damp  earth.      Should    chance  so    deter- 
mine, it  is  finally  transferred  to  the  human  alimentary 
canal,  either  in  muddy  drinking  water,  or  in  the  mud 
or  dirt  adhering  to  the  hands  or  the  food  dishes  of 
the  agriculturist,  the  brick-maker,  or  other  operative 
engaged  in  handling  the  soil  ;  or,  it  may  be,  in  earth 
deliberately   eaten  by    the  geophagist  and   children. 
Arrived    in    its    final   host,  after   moulting  again  at 
the  end    of   five    weeks    (Leichtenstern)    it    acquires 
sexual  chai actors  and  the  permanent  adult  form. 

I'ntil  recently  this  was  believed  to  bo  the  onlv 
method  of  infection  with  A.  dno(h>naU>,  but  Looss 
has  indicated  what  may  turn  out  to  be  another  and 
perhaps  usual  route  by  which  this  parasite  arrives  at 
tile  intestinal  cauaX.     \\v  \\ta&\w^  ^ouie    experiments 


Ankylostomum.  649 

^»*ith    •' cultures"   of    ankylostoma    embryos,    Looss 
^Madvertently    allowed    the    culture     to    come    into 
*-«jntact  with  his  hand.     This  was  followed  by  redness 
*fcml  irritation  of  the  skin  of  the  part  and,  subsequently, 
tij  well-marked    ankylostomiasis,    the    sequence    of 
events  suggesting  that  the  embryos  in   his  cultures 
fcad  penetrated  the  skin  of  his  hand  and  so  attained 
the  bowel.     Since  that  time  a  similar  experiment  has 
ken  made  with  a  human  leg,  an  hour  before  amputa- 
tion.    Sections  of  the    skin  showed  the  embryos  in 
die  hair  follicles,  and  that  some  had  traversed  the 
Aair  papilhe  and  lay  in  the  connective  tissue  around 
the    follicles.     Subsequently,   other   experiments    on 
dogs  and  men  seem  to  have  established  the  fact  that 
the  embryos  of  A.  duodenal  can  enter  the  skin,  and 
that  they  do  so  as  a  first  step  towards   reaching  the 
iiitestine.     Bentley's     observations    on    ground    itch 
(p.  659)  favour  the  idea. 

The  duration  of  the  life  of  A.  duodenal?  in  the 
intestine  has  not  been  determined ;  sune  state  it  in 
months,  others  in  years  (Sonsino) — one  to  three.  On 
account  of  liability  to  reinfection,  this  point,  an 
important  one  as  affecting  prognosis,  is  ditlieult  to 
determine. 

Giles  holds  that  ./I.  duodrnale  may  become  sexually 
mature  while  outside  the  human  ixxly  and  in  the 
free  state  ;  in  other  words,  that  it  is  heterogenetie, 
an  abundant  supply  of  food  favouring  non-parasitic 
multiplication.  His  observations,  at  one  time 
disputed,  are  now  upheld  by  Sand  with  and  other 
observers. 

ANKYLOSTOMIASIS. 

History. — Although  Griesinger  had  previously 
shown  that  Egyptian  chlorosis  was  due  to  the  pre- 
sence of  the  ankylostomum  in  the  small  intestine, 
and  although  similar  observations  had  been  made 
on  negroes  in  America,  it  was  not  until  tin;  very  fatal 
epidemic  of  ameiuia  among  the  miners  in  the  Saint 
(ivthiird  tunnel   (in    I860)  had  cu\\eA  \\\fc  \\WvwUwi 
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of  European  observers  to  the  subject,  that  the  im- 
portance of  this  parasite  as  a  pathogenic  agent  began 
to  be  properly  apprehended.  Multiplied  observations 
have  now  shown  that,  although  very  minute,  this 
blood -sucking  parasite,  if  present  in  large  numbers 
and  for  a  length  of  time,  more  especially  if  its  victims 
are  poorly  fed,  is  a  very  dangerous  one  indeed.  The 
constant  drain  of  blood  which  its  presence  entails,  the 
catarrh  arising  from  the  irritation  caused  by  the  wounds 
it  inflicts  on  the  mucous  membrane,  the  consequent 
impairment  of  nutrition,  and,  possibly,  as  has  been 
suggested,  the  absorption  of  some  haemolytic  toxin — 
the  product  of  the  parasite — give  rise  to  a  grave 
cachexia,  disqualifying  to  a  greater  or  lesser  extent 
the  subject  of  it  for  work,  and,  not  unfrequently, 
leading  to  a  fatal  issue.  It  is  now  recognised  that 
many  of  the  cases  that  were  formerly  regarded  and 
diagnosed  as  "  tropical  antenna "  are  cases  of 
ankylostomiasis. 

Its  importance. — It  is  not  in  every  instance 
in  which  the  ankylostonnnn  is  present  that  con- 
sequences so  serious  ensue.  There  may  be  dozens 
of  ankylostomes  in  the  intestine  without  any  appreci- 
able anaemia,  or,  indeed,  symptoms  of  any  description 
whatever.  Grave  symptoms  are  the  exception.  One 
must  be  careful,  therefore,  to  avoid  concluding  that 
the  ankylostomum  is  the  cause  of  every  pathological 
condition  with  which  it  may  chance  to  concur. 

On  the  other  hand,  many  inhabitants  of  tropical 
and  subtropical  countries  are  in  a  state  of  chronic 
starvation.  Living  on  coarse,  bulky,  innutritious 
food,  they  are  prone  to  dilatation  of  the  stomach  and 
dyspeptic  troubles.  In  such,  any  additional  cause  of 
malnutrition,  as  a  swarm  of  ankylostomes,  and  a  daily 
though  perhaps  small  loss  of  blood,  may  be  sufficient 
to  turn  the  scale  against  them.  In  those  countries,  as 
elsewhere,  there  are  many  who  live  just  on  the  border- 
land between  health  and  disease  ;  to  such  the  ankylo- 
stomum may  prove  the  last  straw  that  breaks  the 
camel's  U\ck. 
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It  may  be  that  in  some  individuals  with  special 
susceptibility,  some  toxin  developed  by  the  parasite, 
just  as  in  certain  cases  of  Bothrxocephalus  lotus 
infection,  produces  a  special  type  of  amemia. 

It  is  evident  that  as  a  complication  in  typhoid,  in 
kidney  disease,  in  dysentery,  in  malaria,  in  fact  in  any 
chronic  or  exhausting  disease,  the  importance  of  this 
anaemia-producing  parasite  cannot  be  ignored. 

The  practitioner  in  the  tropics,  therefore,  must  be 
constantly  on  the  outlook  in  all  cases  of  anaemia,  of 
dyspepsia,  and    of   debilitated    conditions   generally, 
for   the  ankylostomum.     He  must  bear  in  mind  that 
this  parasite,  as  will  be  presently  pointed  out,  if  per- 
mitted to  remain  in  the  intestine  for  a  length  of  time, 
may  be  the  cause,  not  only  of  remediable  anaemia,  but 
of  anaemia-produced  degenerations  of  various  organs 
from  which  recovery  is  impossible.      On  this  account, 
also,   its  early  recognition  becomes  a  matter  of  the 
tirst  importance. 

Further,  ankylostomiasis  is  an  important  disease 
from  the  stand  point  of  the  employer  of  native  labour. 
The  invaliding  and  inefficiency  which  it  causes  among 
coolies,  not  to  mention  the  deaths,  are  often  financially 
a  serious  matter  to  the  planter  and  the  mine-owner. 
To  them,  any  wisely  directed  expense  or  trouble  under- 
taken for  the  treating  and  controlling  of  this  helmin- 
thiasis will  be  abundantly  repaid  by  the  increased 
efficiency  of  the  labourer. 

Symptoms. — The  essential  symptoms  of  ankylos- 
tomiasis are  those  of  a  progressive  anamiia ;  an  anaemia 
which  is  generally  associated  with  dyspeptic  trouble, 
but  which,  in  uncomplicated  cases,  is  not  associated 
with  wasting.  If  the  progress  of  a  case  be  unchecked, 
serous  effusions  in  different  organs  and  fatty  degenera- 
tion of  the  heart  ensue,  and  death  may  occur  from 
syncope  or  from  intercurrent  complication. 

One  of  the  earliest  symptoms  of  an  extensive 
ankylostomum  invasion  is  pain  or  uneasiness  in  the 
epigastrium.  This  is  generally  increased  by  pressure, 
but,  for  the  time,  may  be    relieved    by    food.       The 
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appetite,  sometimes  defective,  if*  more  often  ravenous  ; 
but  its  gratification  is  apt  bo  give  rise  to  dyspeptic 
trouble  of  various  kinds,  to  colic,  to  borborygmus, 
and     perl uips   to   diarrhoea    of    imperfectly  -  digested 

food.  Constipation  may  be  present  in  some  instances, 
irregularity  of  the  bowels  in  others.  The  taste  may 
be  perverted,  some  patients  exhibiting  and  persistently 
gratifying  an  unnatural  craving  for  such  things  as 
earth,  mud,  lime— what  is  called  pica  or  geophagy. 
The  stools  sometimes,  though  rarely,  have  a  reddish 
brown  tinge  ft*  >£   half -digested  blood. 

Sometimes  the;  mail  flakes    of    blood- 

tinged    mucus.  *  rarely  passed       An 

extensive    ha*ra  there    be    concurrent 

colitis,  is  still  1  lgh,  post  mortem,  con- 

siderable quant  nay  be  found    in   the 

small  intestine,  rregular,  intermitting, 

or  even  of  a  sub*  i,  ia  common.     On  the 

other  hand,  the  U~  ay  be  constantly  sub- 

normal.    Or  these  cc  ay  alternate.     After  a 

longer  or  shorter  time,  symptoms  of  profound  anzemia 
gradually  disclose  themselves.  The  mucous  surfaces 
and  the  skin  become  pallid,  the  face  is  puffy,  and  the 
feet  and  ankles  are  swollen.  All  the  subjective 
symptoms  of  a  definite  amemia  now  become  more  and 
more  apparent  ;  there  is  lassitude,  breathlessness,  pal- 
pitations, tinnitus,  vertigo,  dimness  of  sight,  mental 
apathy  and  depression,  liability  to  syncope,  and  so 
forth.  The  circulation  is  irritable,  and  hiemic  bruits 
can  be  heard  over  the  heart  and  larger  blood-vessels. 
Ophthalmoscopic  examination  may  reveal  retinal 
haemorrhages. 

From  some  of  these  symptoms,  were  it  not  that 
with  the  advancing  amemia  there  is  no  loss  of  weight, 
one  might  be  led  to  suspect  the  possibility  of  tuber- 
culous or  cancerous  disease  or  of  B right's  disease. 
So  far  from  losing  weight,  the  patient  may  appear  quite 
plump  and,  though  lnemoeytometrie  estimates  testify 
to  a  slow  and  steady  ia\\  \\\  \\vi  wcy^^nvW  vviluiess  of 
the   blood  until  t\ie  \ow est  WwvvX.  cc>\y^v.\>\^  >«\^\>&& 
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te  reached,  there  is  no  true  poikilocytosis  as  in  idio- 
pathic pernicious  anaemia,  no  excessive  leucocytosis 
**  in  leucocy thsemia,  and  not  necessarily  any  enlarge- 
ment of  lymphatic  glands,  liver,  or  spleen.  There 
*  generally  a  marked  eosinophilia.  The  depression 
in  the  haemoglobin  value  of  the  corpuscles  is  consider- 
*bly  greater  than  the  fall  in  their  numbers. 

The  rate  of  progress  is  very  different  in  different 
GMes.      In  a  few  a  high  degree  of  anaemia  may  be 
attained,  and  even  a  fatal  issue  ensue  within  a  few 
^eeks   or   months   of    the   appearance   of  the    first 
Symptoms.      Such  rapid  cases  are   rare ;    more   fre- 
quently  the  .disease  is  an  exceedingly  chronic  one, 
ebbing,    or   flowing,    or   slowly    progressing    through 
^  long  series  of  years. 

Should  serious  ankylostomiasis  occur  before  pu- 
berty, the  growth  and  development  are  apt  to  be 
delayed  and  stunted. 

Diagnosis. — Provided  its  presence  be  suspected, 
ankylostomiasis  is  easily  diagnosed.  In  tropical  coun- 
tries, in  patients  coining  from  tropical  countries,  and 
in  miners  who  work  in  very  warm  mines  in  cooler 
climates,  anaemia  without  apparent  cause  should  always 
suggest  a  microscopical  examination  of  the  fceces.  If 
the  ova  (Fig.  102,  c)  of  Ankylostomum  duode.nak  are 
discovered,  and  no  other  reason  for  the  anwmia  be 
made  out,  the  presumption  is  that  the  parasite  is  at 
the  root  of  the  mischief ;  at  all  events,  no  harm  is 
likely  to  result  from  treatment  based  on  this  supj>osi- 
tion.  On  the  other  hand,  if  no  ova  are  found  it 
must  not  be  concluded  that  the  case  is  not  one  of 
ankylostomiasis;  for  it  sometimes  happens  that,  in 
the  later  stages  of  the  disease,  symptoms  will  per- 
sist although  the  parasites  which  caused  them  in  the 
first  instance  have  disappeared  spontaneously,  or  hav* 
been  got  rid  of  by  treatment.  Permanent  degencra 
tion  of  the  alimentary  canal,  of  the  heart,  livei 
kidneys,  and  blood-forming  organs  may  remain,  an 
even  prove  fatal,  although  the  primary  cause  is  1 
longer  present.      The  history  o£  tbe  &Wt\w  qI  kAY 
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sources  of  anaemia  is  all  we  may  have  to  go  ujkjii  in 
such  circumstances. 

Ankylostomiasis  is  sometimes  confounded  with 
beriberi,  and  vice  t&rsd.  The  presence  of  paretic  and 
cardiac  symptoms  not,  accounted  for  by  the  moderate 
degree  of  anaemia  in  beriberi,  and  their  absence  in 
ankylostomiasis,  suffice  for  diagnosis.  The  anemia 
of  ankylostomiasis  differs  from  that  of  malaria,  inas- 
much us  the  latter  is  accompanied  by  enlargement 
of  the  spleen,  r  rhaps  pigmented  com- 

plexion, an  icter  ene,  occasional  attacks 

of  well -marked  wn  trolled  by   quinine, 

and,  especial  lj>  at    such    times  of  the 

malaria  parasik  L     As    an    additional 

diagnostic    feature,  sis    pointed    out    that 

whereas    in    malaria  i    of    haemoglobin   is  in 

proportion    to   the  ed  blood    corpuscles,  in 

ankylostomiasis  it  is  in  excess  of  this.  Of  course, 
ankylostomiasis  and  malarial  cachexia  may  concur, 
and  often  do  concur,  in  the  same  individual. 

Home  idea  of  the  intensity  of  the  affection  may 
be  got  from  an  enumeration  of  the  eggs  in  a  given 
quantity  of  faeces  ;  according  to  Grassi  and  Parona, 
ir>0  to  ISO  eggs  per  cubic  centigramme  indicate  an 
infection  of  about  a  thousand  worms,  male  and  female. 

Pathological  anatomy  and  pathology.  - 
As  already  mentioned,  the  bodies  of  the  victims  of 
ankylostomiasis  are  not  wasted  ;  on  the  contrary,  there 
is  plenty  of  fat  in  the  usual  situations.  The  appear- 
ance of  plumpness  is  further  increased  by  a  greater 
or  lesser  amount  of  general  crdema.  There  may  be 
effusions  in  one  or  more  of  the  serous  cavities.  All 
the  organs  are  anaemic.  The  heart  is  dilated  and 
flabby,  its  muscular  tissue  being  in  a  state  of  pro- 
nounced fatty  degeneration.  The  liver,  also,  is  fatty, 
and  so  are  the  kidneys. 

If  the  post-mortem  examination  be  made  within 
an  hour  or  two  of  death,  the  ankylostomes,  in 
numbers  ranging  from  w  io.w  vVm>\\*  w^»  v^  w\<\svv 
hundreds,    will    \>e    iouw\    st\\\    tvW^vA  V$   s^>x 


Pathology.  655 

mouths  to  the  mucous  surfaces  of  the  lower  part 
of  the  duodenum,  the  jejunum  and,  perhaps,  of 
the  upper  part  of  the  ileum ;  but  if  the  examina- 
tion has  been  delayed  for  some  hours,  the  parasites 
will  have  dropped  their  hold,  and  are  then  to  be 
found  lying  in  the  mucus  coating  the  inner  surface 
of  the  bowel  Many  small  extravasations  of  blood 
— some  fresh,  others  of  long  standing — are  seen  in 
the  mucous  membrane,  a  minute  wound  in  the  centre 
of  each  extravasation  representing  the  point  at  which 
the  parasite  had  been  attached.  Sometimes  blood- 
filled  cavities,  as  large  as  filberts,  are  found  in  the 
mucosa ;  each  cavity  enclosing  one  or  two  worms  and, 
probably,  communicating  by  means  of  a  small  hole 
with  the  interior  of  the  intestine.  Old  extravasations 
are  indicated  by  punctiform  pigmentations.  There 
may  be  evidence,  in  the  shape  of  vesiculations  and 
thickening  of  the  mucosa,  of  a  greater  or  lesser  degree 
of  catarrh.  Occasionally,  streaks  or  large  clots  of 
blood  are  found  in  the  lumen  of  the  bowel. 

Daniels  and  others  report  that  microscopic  exami- 
nation of  the  liver  and  kidneys  shows  the  presence, 
within  the  cells  of  the  parenchyma,  of  grains  of  yellow 
pigment  having  the  reactions  of  haematoidin  ;  indicat- 
ing an  intravascular  blood  destruction,  such  as  occurs 
in  pernicious  anaemia  and  other  diseases  in  which  ex- 
cessive haemolysis  is  a  feature.  On  this  account,  and 
also  because  he  finds  granules  of  a  ferrous  nature  in 
the  liver  cells,  Daniels  concludes  that  the  anaemia 
in  ankylostomiasis  is,  in  a  measure,  the  result  of 
blood  destruction  within  the  vessels  by  some 
toxic  substance  produced  by  the  parasite  and 
absorbed  from  the  bowel.  These  results  have 
not  been  confirmed  by  all  other  observers ; 
on  the  contrary,  the  late  Dr.  Beaven  Rake 
concluded,  from  careful  estimates  of  the  amount  of 
iron  in  the  livers  of  live  cases  of  ankylostomiasis, 
that  in  this  disease  the  hepatic  iron  is  below  the 
normal  average,  and  that  theameniia  is  entirely  owing 
to  the  direct  abstraction    of  blood  by  ll\e  ^ayxv*\\v.* 
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Further  observations  are  necessary  before  this  ques 
tion  can  be  decided. 

Treatment*-^ -¥a/6/ern. — Until  the  introduction 
of  thymol  by  Bozzolo  in  1880,  extract  of  male  fern 
was  the  anthelmintic  usually  employed  in  ankylos- 
tomiasis. Male  fern  has  still  its  advocates.  It 
may  be  used  where  thymol  fails — an  occasional 
occurrence. 

'  Thymol. — Before  the  administration  of  thymol  the 
patient  should  be  put  on  liquid  diet  for  a  day  or  two, 
and  have  the  bowels  well  cleared  out  by  an  aperient 
In  the  morning,  and  following  the  action  of  the 
aperient,  three  or  four  ten-  to  thirty-grain  doses  of 
well  triturated  thymol,  in  cachets,  in  capsules,  or  in 
emulsion,  are  given  on  an  empty  stomach  at  intervals 
of  an  hour.  If  the  bowels  do  not  o|>en  spontaneously 
within  four  or  five  hours  of  the  last  dose  another 
aperient  dose  should  be  given.  Usually,  by  this 
treatment  many  ankylostomes  are  expelled  and  may 
be  found  in  the  motions.  One  such  course  of  thymol 
may  suffice  ;  but  it  is  well,  after  a  week  has  elapsed, 
again  to  examine  the  stools  microscopically,  and,  if  it 
be  found  that  ova  are  still  being  passed,  to  repeat 
the  course  of  thymol  once  or  oftener. 

Certain  precautions  have  to  be  observed  in  em- 
ploying this  drug.  At  times  it  gives  rise  to  a  very 
unpleasant  form  of  intoxication — vertigo,  excitement, 
etc.,  and  the  urine  may  become  dark,  as  in  carbolic 
acid  poisoning.  It  is  advisable  therefore  for  the 
patient,  while  taking  the  drug,  to  keep  his  bed  and  to 
lie  down  for  several  hours  after  the  last  dose.  Thymol 
is  very  insoluble  in  water,  and  is  therefore,  in  ordinary 
circumstances,  not  readily  absorbed  in  poisonous  quan- 
tities ;  should,  however,  the  patient,  while  thymol  is 
present  in  the  stomach,  partake  of  any  alcoholic 
drink,  there  is  considerable  risk  of  poisoning  ensuing. 
Alcohol,  ether,  glycerine,  turpentine,  chloroform 
and  oils  are  all  solvents  of  thymol,  and  must  there- 
fore be  avoided  when  this  drug  is  being  exhibited. 
Thornhul  vo\ate<\  aw  \\\^\\vw/\\\  ^V\&\  ^  fcktal  result 
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^as  brought  about,  apparently,  by  neglect  of  the 
obvious  precautions  suggested  by  these  facts.  A  man 
had  received  thirty  grains  of  thymol  in  water  at  7  a.m. 
"  He  experienced  no  special  symptoms  af ter  it,  and  at 
9  a.m.  the  nurse  gave  him  a  second  dose  of  thirty 
grains.  As  this  man  was  supplied  with  arrack  as  an 
extra,  and  as  in  such  cases  a  portion  of  the  arrack 
was  usually  given  at  9  a.m.,  the  nurse  gave  it  to  him 
just  after  administering  the  second  dose  of  thymol. 
The  lesult  was  that  intense  collapse  set  in  almost 
at  once,  and,  notwithstanding  all  efforts,  the  man 
died  within  twenty-four  hours,  the  collapse  mani- 
festly being  due  to  the  arrack  dissolving  the  thymol 
which  was  thus  absorbed."  Thornhill  mentions  two 
additional  fatal  cases  of  thymol  poisoning  occurring 
in  his  experience  ;  other  writers  have  recorded  similar 
fatalities.  For  this  reason,  and  because  it  is  an 
extremely  unpleasant  drug  to  take — sometimes  giving 
rise  to  severe  burning  in  the  stomach,  throat  and 
gullet,  and,  not  unfrequently,  to  excitement,  giddiness, 
fainting  and  vomiting — an  equally  efficient  but  safer 
drug  is  a  desideratum. 

Without  careful  preparation  by  rest  and  judicious 
feeding,  thymol  must  on  no  account  be  used  in 
advanced  cases  of  ankylostomiasis  or  where  pros- 
tration is  extreme.  It  is  contra-indicated  in 
gastritis,  dysentery,  nephritis,  and  in  active  heart 
disease. 

Other  drugs. — Thornhill  seemed  to  prefer  male 
fern  to  thymol  as  being  somewhat  less  dangerous, 
less  disagreeable  to  swallow,  and,  possibly,  equally 
if  not  more  efficacious.  When  male  fern  is  given, 
the  preparation  of  the  patient,  the  dose,  and  the 
mode  of  administration  are  the  same  as  for  thymol. 
Oil  of  peppermint,  kerosene  in  thirty-drop  doses,  and 
carbonate  of  guaiacol  have  all  been  suggested  as 
substitutes  for  thymol  and  male  fern  ;  as  yet  we  have 
110  report  of  any  extensive  trials  having  been  made  of 
these  drugs. 

Powell    considers   that   betel  nut  e\\o\v\\\\»  \vV*  v\& 
Q  Q 
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a  prophylactic  to  ankylostomiasis,  and  recommends 
supplementing  the  thymol  treatment  by  ounce  doses 
of  powdered  areca  nut. 

Convalescence. — The  dieting  of  convalescents  from 
ankylostomum  disease  must,  for  a  time,  be  very  care- 
fully conduoted.  A  rich,  full  dietary  is  to  be  avoided 
until  the  powers  of  digestion  have  in  a  measure 
become  re-established ;  otherwise,  enteritis  and  diar- 
rhoea may  prove  very  troublesome  and  retard  recovery 
— perhaps  prevent  it  altogether.  Iron  and  arsenic 
are  indicated  as  blood  restorers. 

Prophylaxis.— In  devising  a  system  of  prophy- 
laxis for  ankylostomiasis,  the  fact  that  it  is  by 
means  of  the  faeces  of  the  already  infected  that  the 
parasite  is  spread  must  be  kept  prominently  in 
view.  Faecal  contamination  of  the  soil  and  water 
must  therefore  be  prevented.  The  promiscuous  de- 
positing of  fpeces  about  huts,  villages,  and  fields 
must  be  interdicted.  Abundant  and  easily  accessible 
privy  accommodation  must  be  provided  in  coolie  lines, 
in  miners'  camps,  in  native  villages,  and  along  the 
highways  of  traffic.  In  the  absence  of  a  more  elabo- 
rate system  of  conservancy,  pits  or  trenches  will  suffice 
They  may  be  tilled  up  with  earth  and  fresh  ones  opened 
from  time  to  time.  I  believe  the  Chinese  plan  of  storing 
night-soil  for  months  in  large,  cemented,  water- 
tight, pits  is  a  good  one.  It  is  known  that  if  the  ova 
of  the  ankylostomum  are  kept  in  pure  fa?ces  the 
embryo  is  developed  and  escapes  from  the  egg  in  due 
course  ;  but  it  is  also  known  that,  unless  the  embryo 
be  supplied  with  a  certain  amount  of  air  and  earth,  it 
soon  dies.  The  thing  to  be  avoided,  therefore,  is  tlie 
mixing  of  fresh  faeces  with  earth.  By  the  Chinese 
system,  the  embryos  of  the  ankylostomum  are  killed, 
and,  at  the  same  time,  a  valuable  fertiliser  is  secured 
for  the  agriculturist. 

It  is  manifest  that  in  devising  privies  and  sanitary 
regulations,  the  habits  of  the  people  they  are  intended 
to  benefit  imwt  \w  taken  into  account  ;  if  this  be 
not   attended  to,  ft  iyaWx^  YkS&\V%  vwA  \\*^\dices  are 
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J^nored,  any  system,  no  matter  how  perfect  it  may 
***  in  theory,  will  fail  in  practice. 

The  water  supply  should  also  be  carefully  guarded 
^rom  all  possible  sources  of  faecal  contamination. 
drinking  water  should  be  boiled  or  strained.  So  far 
*s  possible,  facilities  for  removing  all  earth  and  mud 
"from  the  hands  and  dishes  before  food  is  partaken  of 
should  also  be  provided  and  their  use  encouraged. 

Badly  contaminated  ground  had  better  be  aban- 
doned. If  this  should  be  found  impracticable,  the  soil 
should  }ye  turned  over  with  the  plough,  or  roasted 
with  grass  fires,  or  treated  in  such  a  manner  that  any 
ova  or  embryos  it  may  contain  are  destroyed  or  buried. 
The  systematic  ]>eriodical  inspection  of  plantation 
coolies  is  to  be  recommended.  At  these  inspections, 
all  subjects  of  anaemia  or  dyspepsia  should  be  put 
aside  for  more  careful  examination  ;  if  the  ova  of 
ankylostomes  are  found  in  their  fares  a  judicious 
dosing  with  thymol  may  avert  serious  disease  in 
the  individual,  and  also  prevent  him  from  becoming 
a  source  of  danger  to  his  companions. 

In  view  of  the  great  danger  to  health  that  exists 
in  certain  countries  from  this  and  similar  parasites, 
the  sanitary  authorities  in  such  places  ought  to  circu- 
late among  the  people,  by  means  of  printed  leaflets  or 
posters,  a  few  simple  directions  for  the  prevention 
of  ankylostomiasis  and  kindred  diseases. 

ANKYLOSTOMUM     DKKMATITIS. 

A  form  of  dermatitis  afteeting  the  feet  of  coolies 
on  plantations  in  Assam,  in  the  West  Indies,  and 
probably  elsewhere  in  the  tropics,  and  variously  known 
as  ground  itch,  pani-ghao,  water  itch,  water  pox, 
water  sores,  sore  feet  of  coolies,  has  recently  been 
Known  by  Bentley  to  be  due  to  the  penetration  of  the 
skin  by  ankylostoma  embryos.  This  disease  is  of 
much  economic  importance  to  the  planter.  The  soil 
in  the  neighbourhood  of  coolie  lines  is  extensively 
contaminated  by  fjecal  matter.  During  rainy  weather 
the  ankylostoma  ova  in  the  feecal  mftteT\f^*\*V*teWv\x 
v  o  2 
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and  the  free  embryos  escape  into,  and  probably 
multiply  in,  the  damp  earth.  The  bare  feet  of  the 
coolies  are  constantly  soiled  with  this  embryo-laden 
earth,  and  in  this  way  Looss'  experiment  is 
unintentionally  carried  out  on  a  large  scale  in  many 
tropical  plantations.  Dermatitis,  vesiculation,  and 
it  may  be  pustulation  or  even  extensive  ulceration, 
and  probably  ankylostomiasis  anaemia,  ensue.  In  this 
way  the  services  of  the  coolie  are  lost  to  the  planter 
till  the  irritation  or  ulceration  subsides  and  the  anaemia 
is  cured. 

Personal  cleanliness  and  the  use  of  some  form  of 
foot  covering  during  the  wet  season,  together  with  the 
prophylactic  measures  for  ankylostomiasis  already 
mentioned,  are  the  special  preventive  measures  indi- 
cated as  against  this  disease.  As  regards  treatment, 
antiseptic  foot  baths  and  some  soothing  ointment  are 
indicated. 

stkongyloidks     intestinalis    (riiabdonema 
intestinale). 

It  sometimes  happens  that  while  searching  the 
fieces  for  the  ova  of  the  ankylostomum,  the  observer  is 
astonished  by  seeing  a  small,  snake-like  animal  (Fig. 
105,  a)  suddenly  rush  across  the  6eld  of  the  microscope. 
On  careful  examination,  this  animal  is  found  to  be 
about  0  2  mm.  or  0  3  mm.  in  length  by  0*013  mm. 
in  breadth;  to  have  a  sharply  pointed  tail  and  a 
rounded  head  ;  to  be  transparent ;  and  to  exhibit  a 
short  oesophagus  which  terminates  in  a  double  oeso- 
phageal bulb,  the  posterior  end  of  which  is  provided 
with  three  tooth-like  segments.  This  is,  or  rather 
was,  called  Anguillnla  stercoralis. 

AncfuUlula  stercoralis  was  discovered  by  Normand 
in  1876.  For  a  time  ii  was  supposed  to  be  a  cause  of 
a  form  of  chronic  diarrhcea  very  prevalent  in  Cochiu 
China.  Later  investigations,  while  clearing  up  the 
natural  history  of  the  parasite,  have  robbed  it  of  any 
claim  to  pathological  importance.  It  has  been  found 
that,    though  tW  ^\\"\r\\\\ta  \s»  w^.  <*k>  amnion,  its 
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male  parasite  lias  been  discovered.  The  adult  female 
is  readily  recognised  by  her  dimensions,  and  by  -*^_ 
the  string  of  five  or  six  ellipsoidal  eggs  (*01  mm.  by^%^ 
•034  mm.)  visible  about  the  centre  of  the  body. 

On  being  passed  into  the  contents  of  the  boweF^^s 
the  ova  develop  with  great  rapidity  ;  so   that  before* — 
leaving  the    host,    unless    during    violent    purgation  ^r  j 
the  embryo  has  escaped  and  is  swimming  al»out  ii^r~    _ 
the    faeces,   as  already  described,  with  great  vigouiaHcr 
especially  when  these  are  fluid.     Only  in  the  event  0=1: z>i 
violent  purging  do  the  ova  appear  in  the  stools ;  the      _ y 
may  in  this  way  be  hurried  out  of  the  host  before  thm     e 
embryo  has  escaped.     Such  ova  are  readily  recognise^- ^/ 
by  the  way  in  which  they  are  strung  together,  en*.  *d 
on  end,  inside  a  delicate  tube  (Fig.  105,  c).   On  leavir*.^ 
the    host,    unless    they    have    access    to    some    non- 
putrefying  fluid,  the  embryos  soon  die ;   it  is  neces- 
sary, therefore,   if    we    would     follow     their    further 
development,  to  mix  the  fteces  with  water.      If  th/s 
mixture   be   kept   at    a   low   temperature    the   youn;r 
rhabdonema   develops  into  a   filariform   larva  which, 
on  being  swallowed  by  man  in  drinking  water,  quickly 
assumes  the  mature  parasitic  form  already  alluded  to. 
If,  on  the  contrary,  the  cultivating  medium   be  kept 
at  a  higher  temperature,  the  embryos  develop  into  male 
(7  mm.)  and  female  (1*0  mm.)  rhabditic  forms  which, 
in  time,  produce  in  their  turn  filariform  larva*,  similar 
to  those  obtained  directly   from   the  embryo  in  cold 
climates,  and  capable,  on  being  swallowed   by  man,  of 
developing  into  mature  Rhabiloiiema  liUestinalr'. 

The  rhabdonema  may  produce  some  slight  degree 
of  catarrhal  irritation  of  the  bowel,  though  even  thi 
is  doubtful.    They  have  been  found  occasionally  coile 
up    in   the   intestinal    follicles,   but   no  serious  lesic 
can  with    certainty    be  attributed   to   their  presenc* 
a    fortunate    circumstance,    as     hitherto     the    use 
anthelmintics   has    not  proved  effectual    in  procuri 
their  expulsion.       Sonsino  recommends  the  prolong 
exhibition  of    Yu\v\vw   ^yyy   \uu-ehloridi    in    com  hi 
tiou  with  s\\\a\\  dosv-s  v>i\\\>j\\\v$v.     \V \*  >£\v>WUl<?  t 
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^Urrhal  conditions  of  the  bowel  favour  those  para- 
sites, and  that  this  is  the  reason  for  their  being 
so  frequently  encountered  in  cases  of  chronic  trop- 
ical intestinal  flux.  Treatment  should  therefore  be 
directed  to  the  cure  of  the  catarrh. 

The  prophylaxis  for  rhabdonema  is  the  same  as 
that  recommended  for  Ankylostomum  duoderude. 

STRONGYLUS    SUBTILI8. 

Looss  has  described  a  very  delicate  nematode 
frequently  encountered  in  Egyptian  fellahs.  Its 
habitat  is  the  upper  part  of  the  small  intestine. 
The  male,  which  is  provided  with  two  spicules,  is 
from  4  to  5  mm.  in  length  by  0  07  mm.  in  breadth  ; 
the  female  is  slightly  larger  and  is  much  more 
abundant  than  the  male.  The  eggs  are  oval,  thin- 
shelled,  with  an  unsegmented  vitellus,  and  measure 
63  fi  .by  41  /1.  This  parasite  does  not  occur  in  largo 
numbers ;  and,  as  its  mouth  is  unarmed  and  its 
dimensions  are  exceedingly  minute,  it  does  not  appear 
calculated  to  give  rise  to  any  particular  symptoms. 

//. — Trematodes. 

AMP1IIST0MUM    HOMINIS    (Fig.     lOu'j. 

This  minute  trematode,  discovered  in  the  eax'iini 
and  colon  of  two  Indians  in  Calcutta  by  Lewis 
and  MacConnell  in  1870,  measures  5  to  S  mm.  in 
length  by  3  to  4  mm.  in  breadth. 
It  is  readily  recognised  by  its  large 
posterior  sucker,  which  is  terminal 
and  greatly  exceeds  in  breadth  the 
rest  of  the  body.  It  attaches  itself 
to   the   mucous    membrane    of    the    n«.  u*;.-  Amphist. - 

it.  »  ,1  .  1  rpi  mum  liominis. 

bowel  by  means  of  this  sucker.      I  lie  ,Nftt.  size.) 

ova,    which  are   operculated  at    the 
smaller  end,   average   15U  /i    in   length  by    11  /«  in 
breadth.     Nothing  is  known  of  the  life-history. 

This  trematode  has  been  found  by  CJiles  in  natives 
of  Assam,  and  by  Law  in  an  East  Indian  immigrant 
in  British  Guiana, 
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OPISTI10KCH1S  BUSKI  (v.  DISTOMUM  CRASSUM)  (Fig.  107). 

Distomum  crassum,  over  an    inch    in    length,    is 

the   largest  of  the  distomes  inhabiting  man.     It  has 
been  found    in    China,   Sumatra,    the 
Straits    Settlements,     Assam,     India, 
and  by  Law  in  an  East  Indian  immi- 
grant in    British  Gtfiana.      In  shape 
it   is   an  elongated    oval,   rather  nar- 
rower    anteriorly     than    posteriorly,     „ 
fleshy,  and  covered  with  minute  spines. 
The  suckers  are  placed  close  together.     - 
The  ova  are  oval,  125  /i  by  75  /i,  and   M 
are  closed,  I  find,  by  a  very  delicate  oper- — 
culum.   In  two  recorded  instances  (Cob 
bold)  D.  crassum  was  associated  witW 
attacks  of  recurring  diarrhoea  and  others* 
signs  of  intestinal  irritation.      It  prob— 

K^.ioT.-Diskmmm  ably    inhabits  the    upper  part  of  the- 
imski.  (Nat.  size.)  smau  intestine.     Nothing  is  known  of 

the  life-history.     It  may  be  expelled  by  thymol  given 

as  for  ankylostomum. 

MESOGONIMUS     HETEROPHYES    (DISTOMA    HETEROPHYES) 

(Fig.  108). 

Distoma  heterophyes  is  the 
smallest  distome,  so  far  as  known, 
inhabiting  man.  It  measures  1  to  H 
mm.  in  length  by  07  mm.  in  breadth. 
It  is  of  a  bright  red  colour.  The 
anterior,  narrower,  and  more  mobile 
part  of  its  body  is  covered  with 
minute  spines.  The  eggs  are  reddish 
brown,  and  measure  26  /*  by  15  p.  It 
was  discovered  by  Bilharz  in  1851, 
in  Cairo,  in  the  small  intestine  of  a 
child,  the  little  parasites  looking 'like 
red  points  on  the  mucous  surface. 
Since  that  time  it  has  been  found 
in    Egyptians   Vv$     oW\^y    q\>v^.\nw&.  s^av 
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othing  is  known  of  its  life-history. 
)  be  innocuous. 

IH.—Ccstodea. 


It  is  believed 


The  ordinary  tape-worms,  Tamui  8<iyin<Ua  and 
Titnia  solium,  and  their  respective  cystic  forms,  are 
common  enough  in  the  tropics  and  sub-tropics,  their 
distribution  being  regulated  by  the  presence  or  absence 
of  their  proper  intermediary  hosts — the  ox  in  the 
one  case,  the  pig  in  the  other — and  by  the  habits 
of  the  people  as  regards  cooking  and  conservancy. 
Ttrnia  ec/iinococeus  of  the  dog,  and  its  cystic 
form — hydatids — are  found  wherever  the  dog  and 
sheep  are  found,  that  is,  practically,  everywhere. 
Bothriocepfudus  latus  is  known  to  occur 
in  Turkestan,  in  Japan  —  where  the 
natives  are  in  the  habit  of  eating  raw  fish 
— and  among  the  natives  on  the  shores 
of  Lake  'Ngami,  South  Africa.  Ichthy- 
ophagous habits  are  probably  responsible 
for  the  occurrence  of  the  large  tape- worm 
described  by  Blanchard  under  the  name 
Krahhea  grandis,  which  Ijimaand  Kuri- 
moto  found  in  a  Japanese  from  the 
province  of  Hizcn  {Comptn*  mid) is  de  la 
Sac.  de  Biologic  L,  p.  601),  II.,  1)4). 

The  only  cestodes  of  man  which,  so 
far  as  known,  have  any  claim  to  be 
regarded  as  more  or  less  special  to 
warm  climates  are  Tania  mum,  Tania 
Madagascar  iensia,  Tania  Africa ttay  and 
Bothriocephalus  Man*oni.  Doubtless 
there  are  other  species  which,  so  far, 
have  escaped  observation. 

HYMKNOLEPIS     MUKIXA    (TiKNIA    NANA) 

(Fig.  100). 
This    minutest    of    the    tajKJ-worms 
inhabiting  man    was    first  found    as    a 
human  parasite   by   Bilharz,   in    Cairo,    fi*.  i».».  -  ivm* 
in  1852.     In  recent  years  it  has  \***\    u*m \^ni' 
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identified  with  Hyuienolepis  murina  of  the  rat  and 
other  rodents.  It  has  a  somewhat  extensive  geo- 
graphical distribution.  In  the  case  of  man,  at  all 
events,  it  seems  to  have  a  predilection  for  warm 
countries.  Besides  Egypt,  it  has  been  found  in  Italy, 
Buenos  Ayres,  and  in  Bangkok,  Siam.  It  is  readily 
recognised  by  its  small  size — 10  to  15  mm.  in  length, 
with  a  maximum  breadth  of  00*7  mm.  It  has  from 
150  to  200  joints,  the  head  being  furnished  with  a 
retractile  proboscis  surrounded  by  a  single  row  of  from 
twenty-four  to  twenty-eight  hooklets.  The  ova  are 
oval  or  round,  30  /i  to  37  /i  in  diameter  ;  they  are 
possessed  of  three  membranes,  within  which  the  hexa- 
canth  embryo  can  with  difficulty  be  made  out. 

Grassi  has  shown  that  in  the  rat  the  embryo  of 
this  cestode  can  dispense  with  an  intermediary  host, 
and  that  it  penetrates  the  mucous  membrane  of  the 
intestine,  and  there  develops  into  its  cysticercus. 
After  a  time  this  cysticercus  ruptures,  permitting 
the  head  to  escape  and  attach  itself  to  the  mucous 
membrane,  where  it  speedily  grows  into  the  mature 
tape-  worm. 

Cases  are  on  record  in  which  the  human  intestine 
was  beset  with  hundreds  of  these  minute  parasites 
which,  by  their  presence,  gave  rise  to  marked 
symptoms  of  gastro-intestinal  irritation.  They  are 
readily  expelled  by  male  fern. 

DAVAINEA     MADAGASCARIENSIS. 

Discovered  by  Grenet  in  Mayotte  (Madagascar), 
this  parasite  has  since  been  found  in  Mauritius,  in 
Bangkok,  and  by  Daniels  in  a  Demerara  Indian. 
On  account  of  its  wide  geographical  range 
Blanchard  shrewdly  remarks  that  its  intermediary 
host  is  probably  some  insect  of  similar  distribution; 
possibly,  he  suggests,  one  intimately  associated 
with  ships — the  cockroach  (Pcriplaneta  orient-alls), 
for  example. 

l\rnxa  Mmkujascariensis  attains  a  length  of  from 
25   to  30  cn\.,  ».\v\.  vs>  \waA^  \^  <&  \xovsv  ^Q0   to    600 
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wzoid  joints.     The  head  terminates  in  a  massive 

tellum  surrounded  by  a  double  circle   of  ninety 

jklets  18  /1  in  length.     The  suckers  are  round  and 

considerable  size.     The  genital  pore  is  unilateral. 

1  the  ripe  segments  the  ova  are  agglomerated  into  a 

umber  of  separate  rounded  masses. 

So  far  as  is  known,  the  symptoms  produced  by  this 
jarasite  correspond  with  those  caused  by  the  more 
familiar  tape-worms.  It  is  probably  amenable  to 
filix  mas. 


TJ2NIA    AFKICAXA. 

This  tapeworm,  so  far,  lias  been 
found  twice  only — in  German  East 
Africa. 

The  head  carries  four  suckers, 
U  quadrilateral,  and  measures  1  -38 
mm.  by  103  mm.  The  ripe  joints 
near  the  extremity  measure  7  mm. 
long  by  12  to  15  mm.  broad.  Only 
fragments  of  the  worm  have  been 
found,  so  that  its  total  length  lias 
not  been  ascertained.  The  spherical 
ova  have  a  thick  striated  external 
membrane ;  they  measure  about 
39  p  in  diameter. 

BOTHKIOCKl'ilALlS    MANSONI 

(Fig.  110). 

This  parasite,  the  larval  form 
of  an  unknown  species  of  bothrio 
cephalus,  was  discovered  by  the 
writer  in  making  the  postuwrttni 
examination  of  a  Chinese  in  Aniov. 
A  number  of  specimens  were  found 
lying  under  the  peritoneum  in  the 
neighbourhood  of  the  kidneys  and 
iliac  fossa*,  ami  also  one,  apparently 
a  free  specimen,  in  the  pleural 
cavity.       They    were  more  or  Vesa 
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ceiled  up  mid  irregularly  di*po***l  in  the  &uh|ierrtflu*'*l 
fascia,  looking  like  ribbon  string*  of  fat  until  tt*J 
were   turned   out,   when   they   exhibited  fcebta  p* 
distinct    movements.       No    differentiated     hvnAl  W 
definite  structure,  and  no  evidence  of  sexual  orgtitt 
could  be  discovered  ;  neither  WW  there  any  iMw^k 
at  segmentation  visible*     When  fresh*  the  parasite 
measured  about   3  (J   to  35  cm.   in  length  by  about 
2*5  mm,    in  breadth.      They  were  flat,  and  tapered 
slight! y  tow«nk  one  end.      At  the  broader  end  there 
wan  n  aort  of  pupil  la  which,  in  some  instances,  waa 
retracted.     Sokenbe  extracted  •  similar  parasite  from 
the  urethra  of  u  Japanese  :  it  has  also  been  found  in 
Bathurst,  Australia.    Daniels  has  quite  recently  found 
this  or  a  similar  parasite  in  a  Carib  in  British  Guiana. 
Leuekart  suggests  that  the  definitive  host  is  prob- 
ably a  carnivorous  animal  closely  associated  witli  man. 


rKSTINAL    MYIASIS. 

A  residence  in  the  alimentary 
canal  of  some  vertebrate  animal 
is  a  regular  feature  in  the  life- 
history  of  many  dipterous  insects. 
The  ova  of  the  insect  are  either 
licked  from  the  skin,  or  swallowed 
in  the  food  on  which  they  had 
been  deposited.  In  this  way  they 
get  transferred  to  the  stomach, 
where,  after  a  time,  the  larva  is 
hatched  out  and  proceeds  in 
development.  In  duo  course  it 
appears  in  the  faeces.  Man  is  not 
unfreijuently  victimised  in  this 
way,  especially  in  tropical  coun- 
tries. Sometimes,  until  a  correct 
diagnosis  is  arrived  at,  not  a  little 
alarm  is  caused  by  the  appearance 
of  these  creatures  in  the  stools. 
TYvey  a»\*v.  evvAvYs  t^co^wWvI.      The 
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Xich  to  1  inch  in  length  according  to  species,  broad  at 
One  end,  tapering  at  the  other,  and  usually  beset  with 
little  spines  or  hairs,  is  sufficiently  diagnostic  (Fig. 
HI). 

Neveu-Lemaire  (Parasitologie  Animate)  gives  a 
list  of  nineteen  species  of  diptera  whose  larvte  have 
been  found  in,  or  expelled  from,  the  human  intestinal 
canal. 

A  dose  of  castor  oil  will  probably  suffice  to  expel 
any  of  these  creatures  that  may  not  have  been  passed 
spontaneously. 

A  rational  prophylaxis  would  consist  in  the 
covering  up  of  food  after  it  has  been  cooked,  in  order 
to  prevent  the  access  of  flies. 
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SECTION    VL-SKIN    DISEASES. 


CHAPTER       XLIV. 

DISEASES    OF   THE   SKIN. 

I. — Nonspecific. 

PRICKLY      HEAT. 

Prickly  heat  or,  as  it  is  sometimes  called,  lichen 
tropicus,  is  probably  a  form  of  miliaria  (not  of  lichen) 
connected  with  the  excessive  sweating  incident  to  the 
heat  of  tropical  climates.  According  to  Pollitzer, 
the  mechanism  of  its  production  depends  on  the 
non-cornification  of  the  cells  of  the  stratum  corneum, 
the  individual  cells  of  which  swell  and  so  obstruct  the 
orifices  of  the  sweat  glands,  thereby  leading  to  accu- 
mulation of  sweat  in  the  ducts.  The  swollen  con- 
dition of  the  cells  of  the  stratum  corneum  and  their 
non-cornification  arise,  he  maintains,  from  their  being 
sodden  by  constant  perspiration.  Pearse  regards  the 
disease  as  an  acute  distension  of  the  sebaceous  glands 
by  their  own  secretion  ;  the  glands,  lie  holds,  are 
over-stimulated  in  order  to  supply  an  adequate 
amount  of  sebum  to  the  skin,  so  as  to  make  up  for 
the  loss  of  that  material  washed  away  by  inordinate 
sweating.  Durham  regards  prickly  heat  as  an  infec- 
tive disease  produced  by  a  minute  and  very  active 
amoeba  readily  found  in  the  fluid  of  the  vesicles 
provided  search  is  made  before  the  contents  become 
turbid. 

Nearly  every  European  in  the  tropics  suffers  from 
prickly  heat,  particularly  during  the  earlier  years  of 
residence.  Some  never  seem  to  become  acclimatised 
in  this  respect,  \u\t  co\\V\w\\^  nv>.vnx  ^ftav  ^ear  to  exhibit 
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their  crop  of  prickly  heat   when    the   hot  season  comes 
round. 

Though  sufficiently  annoying  in  the  robust  and 
healthy,  in  them  prickly  heat  is  not  a  grave  affair.  It 
is  otherwise  in  the  case  of  the  invalid,  of  delicate  sickly 
children,  of  hysterical  and,  especially,  of  parturient 
women ;  to  these  it  may  prove,  by  interfering  with 
sleep  and  provoking  restlessness,  a  very  serious  matter. 
Prickly  heat  is  also  a  common  though  indirect  cause 
of  boils ;  for  the  breaches  of  surface,  following  on 
the  scratching  it  induces,  afford  many  opportunities 
for  the  invasion  of  the  micro-organisms  of  that 
disease. 

Prickly  heat  consists  of  a  miliary-like  eruption, 
generally  most  profuse  on  those  parts  of  the  body,  as 
around  the  waist,  which  are  closely  covered  with 
clothing ;  but  it  also  occurs  on  the  backs  of  the  hands, 
arms,  legs,  forehead,  occasionally  on  the  face,  the 
scalp,  in  fact  on  any  part  of  the  surface  of  the  body 
except  the  palms  and  soles.  The  minute,  shining, 
glass-like  vesicles,  and  the  numerous,  closely  set  and 
slightly  inflamed  papules,  give  the  skin  the  feeling  as 
if  thickly  sprinkled  with  grains  of  sand.  The  eruption 
may  keep  out  for  months  on  end,  becoming  better  or 
worse  according  to  circumstances.  The  pricking  and 
itching  are  often  exceedingly  distressing.  Anything 
leading  to  perspiration  immediately  provokes  an  out- 
burst of  this  almost  intolerable  itching  —  nothing 
more  certainly  than  a  cup  of  hot  tea  or  a  plate  of  hot 
soup.  Long  drinks,  exposure  to  the  hot  sun,  close 
rooms,  warm  clothing,  all  aggravate  the  distress. 
Sometimes  the  little  vesicles  may  pustulate,  doubtless 
from  micrococcus  infection.  So  soon  as  the  weather 
becomes  cool  the  eruption  and  the  irritation  quickly 
subside. 

Treatment. — Manifestly  the  most  important 
thing  is  the  avoidance  of  all  causes  of  perspiration 
— particularly  the  copious  consumption  of  fluids, 
especially  hot  fluids — moderation  in  exercise,  avoiding 
close   rooms,    warm   clothing,   and   so   forth.      Soan 
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should  not  be  used  in  the  bath.  The  sleeping  mat- 
tress and  pillow  should  be  covered  with  a  finely  woven 
grass  mat,  and  the  bed  provided  with  what  is  known 
in  the  East  as  a  "  Dutch-wife  " — that  is,  a  hollow 
cylinder,  4  feet  by  8  or  10  inches,  of  open  rattan 
work,  over  which  the  arms  and  legs  can  be  thrown 
and  unnecessary  apposition  of  sweating  surfaces  so 
avoided.  A  punkah  at  night  is  a  great  comfort 
Many  things  have  been  recommended  as  preventives ; 
for  example,  rubbing  the  body  over  after  the  bath 
with  the  juice  of  a  lemon,  J  eyes'  fluid  or  bran  in  the 
bath,  etc.  Every  bath-room  in  the  tropics  should  be 
provided  with  some  mildly  astringent  and  antiseptic 
dusting  powder.  A  very  good  one  consists  of  equal 
parts  of  boric  acid,  oxide  of  zinc,  and  starch.  This 
should  be  freely  applied,  after  careful  drying  of  the 
skin,  particularly  to  the  axilla*,  crutch,  under  the 
mamma}  in  women,  and  between  the  folds  of  skin  in 
fat  children  and  adults.  A  simple  precaution  of  this 
sort  saves  much  suffering  both  from  prickly  heat  and 
epiphytic  skin  disease. 

Durham  recommends  painting  the  patches  with 
weak  iodine  or,  better,  rubbing  in  solution  of  corrosive 
sublimate,  1  in  500  to  1  in  1,000  :  this  he  found  very 
.  efficacious,  curing  the  disease  with  certainty  after  one 
or  two  applications.  He  suggests  the  use  of  some 
form  of  obstetric  soap  as  being  less  liable  to  lead, 
through  inadvertence,  to  accidental  poisoning. 

Pearse  strongly  recommends  the  inunction 
of  a  mixture  of  almond  oil  and  lanoline  in  the 
proportion  of  8  to  1,  and  scented  according  to 
fancy.  St.  George  Gray  finds  thin  flannel  a  better 
wear  than  cotton  or  linen  as  a  preventive  of  prickly 
heat.  Sometimes  the  following  powder,  gently 
rubbed  in  for  five  or  ten  minutes  with  a  damp 
sponge,  cures  bad  patches  of  prickly  heat :  Sublimed 
sulphur,  80  parts;  magnesia,  If)  parts  ;  oxide  of  zinc, 
f)  parts.  Lotions  of  calamine,  with  or  without 
hydrocyanic  acid,  or  of  carbolic  acid,  relieve  the 
itching  tem\M>vv\Y\\\ . 
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//. — Caused  by  bacteria. 

TROPICAL   SLOUGHING    PHAGEDENA. 

Definition. — A  rapidly  spreading,  but  generally 
writer  a  time  spontaneously  arrested,  gangrene  of  the 
skin  and  subjacent  tissues,  resulting  in  the  formation 
of  a  large  sloughing  sore.  Though  occasionally  fatal, 
these  sores,  as  a  rule,  under  favourable  conditions, 
granulate  and  cicatrise,  or  become  chronic  ulcers. 

Geographical  distribution.  —  Sloughing 
phagedena  is  common  in  most  tropical  countries, 
particularly  in  those  with  a  hot,  damp  climate. 
These  sores  are  often  named  after  those  districts 
in  which  they  are  specially  prevalent ;  thus  we  hear 
of  Mozambique  ulcer,  Yemen  ulcer,  etc.  They  are 
found  principally  in  jungle  lands,  less  frequently  in 
towns  and  well-settled  districts.  Whether  tropical 
sloughing  phagedena,  and  the  hospital  gangrene  at 
one  time  so  prevalent  in  the  hospitals  of  Europe*,  an? 
the  same  disease,  it  is  difficult  to  say.  They  agree  in 
some  respects;  but  in  the  marked  tendency  of  the 
tropical  sore  to  self-limitation,  and,  possibly,  as 
Scheube  points  out,  in  its  relatively  feebly  infrctive 
power,  there  is  some  indication  of  a  specific  difference. 

^Etiology* — Doubtless  depending  on  the  pro- 
liferation in  the  affected  tissues  of  some  specific 
micro-organism,  not  yet  satisfactorily  separated,  the 
germ  of  sloughing  phagedena  finds  its  special  opj>or- 
tunity  in  the  bodies  of  men  who  from  overwork, 
underfeeding,  exposure,  malaria,  dysentery,  scorbutus, 
and  the  like,  are  physically  depressed.  Thus  it  is  apt 
to  attack  the  half -starved,  malaria-stricken  pioneers 
in  jungle  lands,  overdriven  slave  gangs,  and  soldiers 
campaigning  in  the  tropics.  In  such  circumstances  a 
slight  wound,  an  abrasion,  even  an  insect  bite,  or  an 
old  chronic  ulcer  may  serve  as  the  starting-point  for 
one  of  these  terrible  sores.  Where  yaws  and  sloughing 
phagedena  are  co- endemic,  the  sores  of  the  former  may 
become  infected  with  the  virus  of  the  latter,  and 
serious  sloughing  and  cicatricial  coxito^vorcA  w&vftX. 
n  r 
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The  feet  and  legs,  being  most  exposed  to  injury,  «* 
the  most  fr  iiient  locations  for  this  form  of  ulceration ; 
but  the  an  s  or  any  other  part  of  the  body  msvtto 
be  attacks  . 

^-1£  the  disease  occur  in  previottil? 
is  the  formation  of  a 


olent    contents.     Tl« 
ended  with  some  pato 
When,  in  the  coot* 
•uptures,    an    ash-greyi 
'he    sloughing   proc^ 
ins  until  the  skin  nitf 
area  many  inches  in 
into    a    yellowish,    moist 
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diameter,    are    converted 

horribly    stinking    slough. 

centre  of  the  slough  begins  to  liquefy,  the  sore  still 

continuing    to    extend    at    the    periphery.       In   the 

course  of  a  week  or  longer  the  sloughing  process  may 

cease  and  the  slough  be   gradually  thrown  off.     Then 

it  is  seen  that  not  only  have  the  skin  and  superficial 

fascia    been    destroyed,    but    that    possibly    muscles, 

tendons,  nerves,  vessels,  and  even  the  periosteum  of 

the    bones    have   shared   in  the    gangrenous    process. 

Fortunately  in  many  instances  the  deeper  structures 

are    spared,   the  disease    being    relatively  superficial. 

Sometimes,   however,  important  structures,  including 

joints,  bones  and  large  blood-vessels,   are  destroyed  ; 

in  such  cases,  even  if  life  be  spared,  great  deformity 

may  ensue  from  different  forms  of  ankylosis,  or  from 

strangulation  of  a  distal  part  by  a  contracting  cicatrix. 

When  the  disease  attacks  a  pre-existing  wound 
or  sore,  the  granulating  surface  of  this  becomes  dry, 
and  rapidly  assumes  the  appearance  and  characters  of 
a  slough. 

hi  sloughing  phagedena  the  neighbourhood  of  the 
sore  is  somewhat  congested  and  swollen,  particularly 
so  if  the  patient  has  been  obliged  to  use  the  limb. 
Constitutional  disturbance  may  be  considerable  and 
of  an  adynamic  type.  Ow  VW  cA\\^v  Wwd^it  occasion- 
ally    happens   t\u\t    \ar«e    *ove*   ?vre    *XX^w^sA   V\^ 
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singularly  slight  local  or  general  reaction.  In  bad 
cases  a  saprtemic  condition  is  apt  to  supervene  and 
carry  off  the  patient ;  or  death  may  occur  from 
bleeding  from  the  opening  of  a  large  blood-vessel. 

Treatment.— It  is  of  the  first  importance  to 
endeavour  to  correct  any  cachectic  state  which  may 
be  present.  Thus  good  food,  fresh  vegetables,  lime 
juice,  and  quinine  are  almost  invariably  indicated. 
Opium  in  full  doses,  not  merely  to  assuage  pain,  but 
on  account  of  its  special  action  on  the  phagedenic 
process,  is  usually  of  great  service.  Locally,  an 
endeavour  must  l>e  made  effectually  to  destroy  the 
germ  by  the  application  of  some  powerful  and  pene- 
trating caustic  to  the  diseased  surface.  With  this 
view,  on  the  strength  of  considerable  experience,  I 
recommend  that  the  patient  be  put  under  chloroform 
and  the  slough  thoroughly  dissolved  off  by  the  free 
application  of  pure  carbolic  acid,  a  piece  of  lint  on  a 
stout  stick  being  used  as  a  mop  for  the  purpose. 
Thereafter  the  limb  should  be  elevated  and  placed 
under  some  improvised  irrigator  from  which  a  weak, 
▼arm  antiseptic  solution  should  continuously  trickle 
over  the  now  clean  surface.  If  the  phagedenic 
action  recur  the  carbolic  acid  must  be  promptly 
reapplied  as  often  as  may  be  necessary.  On  healthy 
granulations  springing  up  the  ulcer  is  to  be  treated 
on  ordinary  principles. 

Patients  with  this  disease  should  bo  regarded  as 
infective,  and,  so  far  as  possible,  isolated. 

NOILS. 

The  anatomical  and  clinical  features  of  this 
painful  affection  aro  too  familiar  to  require  detailed 
description.  Suffice  it  to  say  that  a  boil  is 
produced  by  the  proliferation  of  Streptococcus 
pyogenes  aureus,  Torulu  pyoyfiHica,  or  other  pyogenic 
micro-organisms  in  the  skin  and  subcutaneous 
tissue ;  that  the  organism  gives  rise  to  local 
and  limited  infiltration  of  the  tissues  with  lymph 
which  subsequently  and  rapidly  dies,  the  \wwAvi 
n  it  2 
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core  Wing  surrounded  by  an  areola  of  acute  bftorc- 
mation  ;  that  this  core  ia  separated  by  a  process  d 
sloughing  and  so  got  rid  of,  the  resulting  (to 
speedily  healing  and  leaving  a  depressed  scar,  which, 
when  occurring  about  the  legs,  may  become  fo- 
mented, Though  a  self-limiting  disease  locally,  tt  i* 
nevertheless  capable  of  being  inoculated  elsewhflt 
in  the  same  individual,  both  through  a  breach  d 
surface  and,  also,  by  simple  contact  of  the  discharges 
with  the  skin,  the  micro- organism  apparently  enur- 
ing by  a  hair  follicle.  This  anto-inoculability  of 
boil  a  is  apt  to  bo  overlooked,  < 

Conditions  of  debility,  presumably  by  lowering 
resistance,  predispose  to  boils  ;  the  subjects  of 
diabetes  .are  specially  prone  to  them,  the  saccharine 
state  of  the  blood  or  secretions  seeming  to  be  par- 
ticularly favourable  to  growth  of  the  specitic  germ. 

Few  Europeans  in  the  tropics  escape  an  attack 
of  boils  at  one  time  or  another.  In  some  instances 
crop  after  crop  succeeds  one  another,  the  individual 
boils  lieing  so  numerous  that  the  patient  is  quite 
unfitted  for  work  by  the  attendant  pain  and  fever. 
In  certain  years  so  many  members  of  a  community- 
are  attacked  that  the  disease  may  be  described  as 
being  epidemic.  These  epidemics,  occurring  when 
some  particular  fruit  is  in  season,  are  very  generally, 
but  probably  incorrectly,  attributed  to  the  use  of 
the  particular  fruit  in  question.  Mangos,  probablv 
erroneously,   are  frequently  held  responsible. 

Treatment.— Any  constitutional  irregularity 
must  be  treated  appropriately.  Malaria  demands 
quinine  ;  anaemia  and  debility,  iron  and  wine  ;  con- 
stipation, aperients  ;  diabetes,  a  suitable  diet.  I 
have  never  seen  any  good  from  such  vaunted  specifics 
as  calcium  sulphuret,  tar  water,  or  yeast. 

J>oils  ought  never,  unless  in  very  exceptional  cir- 
cumstances, to  be  poulticed.  Poulticing,  although  it 
may  relieve  the  pain  of  the  existing  boil,  is  prone  to 
be  followed  \\\  move  Y>o\V»  m  \X\^  wx^  ^5&d<»u  by  the 
heat  and  moisture.     ^e\\\\w  %\\q\j\^  \«s^%  \»  \\v»a«^ 
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squeezed.      The  only  exception    to   the  rule    for 

;  cutting  is  in  the  case  of  boils  occurring  in  the 

ilp  or  in  the  axilla.      In  the  former  situation,  unless 

<ened    early,    they    are    apt,    especially  in    young 

rildren,  to  burrow  and  cause  troublesome  abscesses  ; 

1  the  latter  situation  boils  tend  to  be  very  indolent 

Jid  painful,  and  do  not  readily  spontaneously  break 

hrough  the  lax  integuments. 

In  any  situation  in  which  the  boil  is  liable  to  be 
irritated  by  pressure  or  clothing,  it  is  sometimes  a 
good  plan  to  cover  the  part  with  a  circle  of  wash- 
leather  spread  with  soap  plaster,  and  having  a  small 
hole  cut  in  its  centre  corresponding  to  the  apex  of 
the  boil.  When  a  boil  ojnms,  the  discharge  must  be 
kept  from  soiling  the  adjoining  skin,  and  the  patient 
must  \>e  warned  against  touching  the  skin  elsewhere 
with  pus-soiled  fingers.  The  parts  must  be  frequently 
cleansed  with  1  in  1,000  corrosive  sublimate  lotion, 
powdered  with  boracicacid  and  covered  with  a  dry,  ah- 
sorbent  antiseptic  dressing.  A  threatening  l>..il  may 
often  be  aborted  by  touching  the  little  iniii.il  itching  or 
vesiculated  papule  with  some  penetrating  ant ir*eptir, 
as  i  cm  line  tincture,  or  by  painting  it  with  collodion. 
A  very  successful  method  is  to  drill  slowly  into  the 
centre  of  the  papule  with  a  pointed  pencil  of  hard 
wood  dipped  in  pure  carbolic  acid.  The  point  of  the 
pencil  should  penetrate  at.  least  an  eighth  of  an  inch, 
and  should  1m?  frequently  recharged  with  the  acid 
during  the  drilling  process:  the  pain  is  trifling.  In 
this  way,  in  a  severe  attack  of  furunculo.sis,  boil  after 
boil  may  be  aborted  and  the  attack  brought  to  an  end. 
Change  of  air  is  found  necessary  at  times  in  seven* 
cases. 

PKMI'Mirst'S    CoNTA'.loM'S. 

Definition.-  A    non-tehrile,     highly    contagious 
skin  disease  peculiar  to  warm  countries.     It  is  charac- 
terised   by   the   formation   of   large   vesicles  or   hulhe 
which    are     unattended     by     marked     iutlammation, 
ulceration,  or  the  formation  of  cvusV*  ot  *««*. 


/8  Pemphigus  Contag/osus. 

Geographical  distribution.— Pemphigus  con- 

cagiosus  is  very  common  in  south  China  during  the 
hot  weather;  in  some  years  it  may  be  described  as     ^ 
being  epidemic.     It  is  |>erennial  in  the  Straits  Settle-    — 
ments,  and  it  is  known  in  Madras,  in  North  Queens-  — 

land  (Finlay),  Japan  (Munro),  and  America  (Corlett).   

Doubtless,  although  it  has  escaped  notice  by  mosts^ 
medical  writers,  it  is  common  enough  elsewhere  iiM= 
the  tropics,  or  wherever  heat  and  moisture  conibin^M 
to  bring  about  a  state  of  skin  favouring  its  develop — -m 

ment  on  the  infective  material  being  applied.      It  i 

especially  common  in  schools  and  similar  institution.,     j 
where  large  numbers  of  children  are  thrown  muc^fc 
together ;    they  readily  pass  the  disease  one  to  th*  ^ 
other.     European  children  are  more  prone  to  it  tha^-ao 
native  children ;  European  adults  are  by  no  mean* 
exempt,  but  the  native  adult  is  rarely  affected. 

Symptoms.  —  Pemphigus     contagiosus     closely 
resembles  certain  forms  of  the  impetigo  contagiosa  of 
temperate  countries,  and  is  doubtless   a    variety   of 
this  class  of  skin  disease.     The  individual  lesions,  as 
can  readily  be  ascertained  by  inoculation  experiments, 
begin  as  minute  erythematous  specks,  which  rapidir 
proceed  to  the  formation  of  vesicles,  bulla?,  or  even 
large  pemphigus-like  blebs.     The  little  blister  springs 
abruptly  from  sound  skin  ;  there  is  no,  or  very  little, 
areola  of   congestion.     For  a  short    time  the  hemi- 
spherical   bleb    is   beautifully   pellucid,     tense,    and 
shining.        Presently    the     serous    contents    become 
somewhat  turbid,  and  the  blister  gets  flaccid  and  dull 
At  this  stage,  either  from  scratching  or  pressure,  th' 
blister  is  generally  ruptured.     The   morbid  procef 
does  not  at  once  come  to  an  end,  but  proceeds  as  t 
advancing,    eccentrically-spreading  exfoliation  of  ♦ 
epidermis  ;    an   exfoliation  which  may  not  cease 
advance  until  an  area  an  inch  or  more  in  diam 
is  denuded  of  epithelium.     Then,  in  that  partic 
spot,    the   disease   stops,    a   pinkish,    slightly   gl 
looking  paten,  yi\vc\n  v:on^ys&  mtli  a  tissue  pape 
scale,  remaunw"  lov  Y*\\\\vi  \\\\\fc.    ^^-u&soa&c^. 
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the  rupture  of  the  primary  l>leb,  vesication  may 
continue  in  the  peripheral  portion  of  its  remains. 
Only  one  or  two  blebs  may  be  visible  on  the  entire 
surface  of  the  body ;  generally  there  are  many,  the 
disease  being  spread  by  the  lingers  in  scratching  or 
rubbing. 

Pemphigus  contagiosus  may  occur  in  almost  any 
part  of  the  body.  In  young  children  it  is  usually 
diffuse;  in  adults  it  is  mostly  confined  to  the  axilhe 
and  crutch.  Tn  these  latter  situations  it  gives  rise 
to  much  irritation  and  discomfort,  owing  to  the  suc- 
cessive crops  of  bulla*  running  into  each  other  and 
rendering  the  parts  raw  and  tender,  and  predis- 
posed to  boils  or  some  form  of  eczematous  intertrigo. 
During  warm,  moist  weather  it  may  be  kept  up 
indefinitely  by  auto-inoculation. 

Assistant  -  Surgeon  Soorjee  Naraiu  Singh 
describes  a  series  of  cases  of  a  form  of  con- 
tagious ]>emphigus  occurring  in  rapid  succession 
in  the  children  of  three  families  in  India  (exact 
locality  not  specified),  which  bears  some  resem- 
blance to  the  pemphigus  contagiosus  above  described. 
It  differs,  however,  inasmuch  as  in  the  Indian  disease 
the  bulla*  were  very  large — often  larger  than  hen's 
eggs,  and  persisted  for  from  one  to  three  weeks.  In 
one  of  the  thirteen  cases  described  there  followed  a 
certain  amount  of  sloughing  at  the  seat  of  the  bulhe  ; 
in  the  others  there  was  neither  ulceration  nor  con- 
stitutional disturbance. 

ifUiology  aud  pathology* — Like  ordinary  im- 
petigo contagiosa,  this  is  undoubtedly  a  germ  disease. 
I  have  found  a  diplococcus  in  the  epidermis  and  fluid 
of  the  blister  ;  whether  this  is  the  special  bacterium 
responsible  for  the  disease,  cultivation  and  inoculation 
experiment  have  not  yet  decided. 

Diagnosis. — Absence  of  constitutional  syui|>- 
toins,  or  a  history  of  such,  distinguishes  pemphigus 
contagiosus  from  chicken-pox.  Absence  of  tricho- 
phyton elements  and  of  a  well-defined,  slightly 
raitwd,  festooned,  and    itching  mav£\\\,  \.0£vA\\vv  ^V\\ 
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the  presence  of  large  blebs  and  scaling  of  the  epi 
dermis,   distinguish  it   from  ordinary  forms  of  body 
ringworm ;  a  disease  with   which,  when  occurring  i 
the  armpits  and  crutch  in  adults,  it  is  so  frequently 
confounded. 

Treatment. — Cleanliness,  the  frequent  use  o*r«« 
a  bichloride  of  mercury  lotion  (1  to  1,000),  anc^^»» 
a  dusting  powder  of  equal  parts  of  boracic  acid^^E 
starch,  and    zinc    oxide    are    speedily   effective.     Ime=i 

the  school  and  nursery  those  responsible  for  the  car*  \ 

of  children  must  be  informed  of  the  contagiousness  oi^Bvi 
this  unpleasant  affection,  and  measures  be  institute— -<1 
accordingly. 

///. — Caused  by  vegetable  parasites. 

MYCETOMA,  OR  THE  FUNGUS  FOOT  OF  INDIA. 

Definition. — A  disease  of  warm  climates,  |>articm— i- 
larly  of  India,  affecting  principally  the  foot,  occasional^-  J 
the  hand,  rarely  other  parts  of  the  body,  never  tl  ^^e 
internal  organs.     It  is  characterised   by  enlargeme^cnt 
and   deformity   of    the  part ;    an    oily  degeneraticz^n 
and  general  fusion  of    the  affected  tissues  ;  the    fcz^-r- 
lnation  of  cyst-like  cavities  communicating  by  sinus^^s, 
and  containing  peculiar   mycotic  aggregations  in    ^bd 
oily  purulent  fluid  which  escapes  from  fistulous  op& fl- 
ings on  the  surface.     The  disease  runs  a  slow  cour—se, 
is  never   recovered  from   spontaneously,  and,    unless 
removed,  terminates  after  many  years  in  death  from 
exhaustion. 

History  and  geographical  distributioo.— 

The  earliest  notice  of  this  disease  we  owe  to  Kaempfer 
(1712).  Its  more  modern  history  commenced  with 
Godfrey,  of  Madras,  who,  in  the  Lancet  of  June  10th, 
1  «S4.S,  gave  a  description  of  several  unquestionable 
examples  under  the  title,  "  Tubercular  Disease  of  the 
Foot,"  Subsequently  Balingall  (1855),  who  was  the 
first  to  suggest  its  parasitic  nature,  Eyre  (1860),  and  t 

others  added  co\\s\d^vt\\>V$  to    our  knowledge  of  the         j 
subject.     T\\e  u\<sy\*»  eft  W\^  >2fc&  &£R»afc.  ^<wai-         J 
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nently  before  the  profession,  and  of  distinctly  describ- 
ing its  clinical  and  anatomical  features,  as  well  as  of 
suggesting  its  probable  pathology,  belongs  entirely  to 
Vandyke  Carter,  who,  from  1860  to  1874,  in  a  series 
of  important  pa])ers,  furnished  the  information  on 
which  all  later  descriptions  have  been  principally 
founded.  Carter  was  the  first  to  point  out  the  pre- 
sence of  mycotic  elements  in  the  discharges  coming 
from  the  implicated  structures,  and  in  the  contents 
of  the  characteristic  cysts  and  sinuses -with  which 
they  are  honeycombed.  Since  the  date  of  Carter's 
papers,  beyond  the  discovery  that  the  associated 
fungus,  in  at  least  one  variety  of  mycetoma,  pos- 
sesses affinities  with  actinomyces,  as  suggested  by  him 
in  1886,  and  that  the  disease  is  not  confined  to  India, 
there  has  been  no  very  important  addition  to  our 
knowledge. 

In  India  mycetoma  is  endemic  in  districts  more  or 
less  limited.  These  districts  are  scattered  over  a  wide 
area,  the  intervening  regions — in  some  instances  whole 
provinces,  as  that  of  Lower  Bengal — enjoying  an  almost 
complete  immunity.  It  appears  to  be  acquired  only 
in  rural  districts,  the  inhabitants  of  the  towns  being 
exempt.  Among  the  most  afflicted  districts  may  l>e 
mentioned  Madura — hence  the  name  "  Madura  foot" 
by  which  mycetoma  is  often  known — Hirsar,  Ajmeer, 
Delhi,  various  places  in  the  Punjab,  Kashmir,  and 
Raj pu tana.  In  recent  years  we  have  accounts  of  its 
occurrence  with  some  degree  of  frequency  in  Sene- 
gambia,  and,  also,  of  a  very  few  examples  in  Algeria, 
Egypt,  the  Soudan,  Cochin  China,  Italy,  the  United 
States,  and  in  South  America.  It  is  probable  that 
in  time  mycetoma  will  be  found  to  be  endemic  in 
many  warm  countries  in  which  it  has  hitherto  escaped 
recognition. 

Symptoms. — Mycetoma  begins  usually,  though 

by  no  means  invariably,  on  the  sole  of  the  foot — most 

often  the  right     The   first   indication    of   disease  is 

the  b)ow  formation  of  a  small,  firm,  rounded,  somewhat 

hemispherical,  slightly  discoloured,  ^&\\A<$&  «re*9&YN^ 
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perhaps  about  half  an  inch  in  diameter  (Fig.  112). 
After  a  month  or  more  this  swelling  may  soften  and 
rupture,  discharging  a  peculiar  viscid,  syrupy,  oily, 
slightly  purulent,  sometimes  blood-streaked  fluid  con- 
taining in  suspension  certain  minute,  rounded,  greyish 
or  yellowish  particles,  often  compared  to  grains  of  fish 
roe.  In  other  examples  of  the  disease  the  particles 
in  the  discharge  arc  black,  having  the  size  and  ap- 
pearance of  grains  of  coarse  gunpowder.     Sometimes 


Fi;;.  113.— Section  ofa  ••  Ma«lura  foot."     (7'.  /,'.  Lewis.) 

these  particles  are  aggregated  into  larger  masses  up 
to  the  size  of  a  pea.  In  time  additional  swellings, 
some  of  which  break  down  and  form  similar  sinuses, 
appear  in  the  neighbourhood  of  the  first  or  elsewhere 
about  the  foot.  For  the  most  part  the  sinuses  are 
permanent,  healing  up  in  a  very  few  instances  only. 
Gradually  the  bulk  of  the  foot  increases  to  perhaps  two 
or  three  times  the  normal  volume  (Fig.  1 1.'>).  There  is 
comparatively  little  lengthening  of  the  foot  ;  but  there 
is  a  general  increase  in  thickness,  so  that  in  time  the 
mass  comes  to  assume  an  ovoid  form,  the  sole  of  the 
member  becoming  convex,  the  skies  YO\nu\v^  vwwl  \.Vs» 
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inatomical  points  obliterated.  The  toes  may  U<> 
forced  apart,  bent  upwards  at  the  tarso-phalangeal 
joints  or  otherwise  misdirected ;  so  that,  on  the  foot 
being  placed  on  the  ground,  the  toes  do  not  touch  it 
The  surface  of  the  skin  is  roughened  by  a  number 
of  larger  or  smaller,  firmer  or  softer,  hemispherical 
elevations,  in  some  of  which  the  orifices  of  the  numer- 
ous sinuses  open.  Most  of  these  orifices  are  easily 
made  out ;  others  are  not  so  apparent,  their  position 
being  indicated  and,  at  the  same  time,  concealed  by 
a  bunch  of  pale,  flabby,  f ungating,  and  but  slightly 
vascular  granulations.  In  the  latter  the  orifice  may 
be  hard  to  find.  Once  the  probe  is  got  to  enter, 
the  instrument  readily  passes  to  a  considerable  depth, 
even  to  the  bone  ;  in  advanced  cases  it  can  be  carried 
through  the  softened  tissues  with  the  greatest  ease  in 
almost  any  direction,  and  without  causing  much  pain 
or  haemorrhage. 

The  discharge  issuing  from  the  sinuses  differs  in 
amount  in  different  cases,  and  from  time  to  time  in 
the  same  case ;  whether  profuse  or  scanty  it  always 
exhibits  the  same  oily,  mucoid,  slightly  purulent 
appearance,  and  may  stink  abominably.  With  a  very 
few  exceptions  it  contains  either  the  grey  or  the  black 
grains  already  referred  to,  rarely  similar  bodies  of  a 
reddish  or  pink  colour. 

To  the  touch  the  swollen  foot  feels  somewhat 
elastic,  and  does  not  readily  pit  on  pressure.  The 
sensibility  of  the  skin  is  preserved.  Although  com- 
plained of  in  some  instances,  severe  pain  is  rarely 
a  prominent  feature.  The  principal  complaint  is  of 
inconvenience  from  the  bulk  and  weight  of  the  mass, 
and,  in  advanced  cases,  of  the  uselessness  of  the  limb 
for  locomotion.  In  time  the  foot  is  no  longer  put  to 
the  ground,  different  unnatural  styles  of  progression 
being  adopted  by  different  patients. 

As  the  foot  enlarges  the  leg  atrophies  from  disuse ; 
so  that  in  the  advanced  disease  an  enormously  en- 
larged and  missVi^^Tv  foot,  flexed  or  extended,  if 
attached  to  an  aitetixxaWi  \*%  eoxvi\%\^ 
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titan  skin  and  bone.     In  some  the  tibia,  or  the  bones 
of  the  forearm,  as  the  case  may  be,  become  involved  ; 
*n  others  the  disease  may  be  at  first  confined  to  a  toe, 
or  a  finger,  or  other  limited  area.     In  a  very  few  in- 
stances the  seat  of  the  disease  is  the  knee,  thigh,  jaw, 
or  neck.     The  internal  organs  are  never  specifically 
implicated,  either  primarily  or  secondarily  ;    neither 
are  the  lymphatic  glands,  although  these  may  be  the 
Subject  of  adenitis  from  secondary  septic  infection. 

After  ten  or  twenty  years  the  patient  dies,  worn 
out  by  the  continued  drain,  or  carried  oft"  more 
suddenly  by  diarrhoea  or  other  intercurrent  disease. 

ClcLssification. — Although  the  broad  clinical  fea- 
tures and  the  progress  of  all  forms  of  mycetoma  are 
practically  identical,  it  is  customary  to  divide  them 
into  three  varieties  according  to  the  colour  of  the 
particles  suspended  in  the  discharge  ;  which  particles, 
as  will  be  presently  explained,  proceed  from  larger 
masses  of  the  same  coloured  material  lodged  in  the 
diseased  tissues.  Thus  we  have  the  white  or  ochroid, 
the  black  or  melanoid,  and  the  red  forms  of  mycetoma. 
The  first  is  the  most  common  form,  the  second  is 
somewhat  leas  common,  the  third  fa  very  rare. 

Morbid  anatomy.— On  cutting  into  a  myeeto- 
matous  foot  or  hand  the  knife  passes  readily  through 
the  mass,  exposing  a  section  with  an  oily,  greasy 
surface,  in  which  the  anatomical  elements  in  many 
places  are  unrecognisable,  being,  as  it  were,  fused 
together,  forming  a  pale,  greyish -yellow  mass.  The 
bones  in  parts  have  entirely  disappeared ;  where 
their  remains  can  still  be  made  out  the  cancellated 
structure  is  very  friable,  thinned,  opened  out,  anc1 
infiltrated  with  oleaginous  material.  Of  all  th< 
structures  the  tendons  and  fasciie  seem  to  be  th 
most  resistant. 

The  most  remarkable  feature  revealed  by  sectk 
is   a   network  of  sinuses   and    communicating   cy^ 
like    cavities  of    various    dimensions,    from    a    m< 
speck    to   a  cavity   an    inch  or   more   in   diamet 
Sinuses  and  cysts  are  occupied  \>y  &  material  un) 
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anything  elte  in  human  morbid  anatomy*  In  tb* 
black  variety  of  mycetoma  this  material  consists  of  a 
black  or  dark  brown  firm,  friable  substance  which, 
in  many  places,  stuff*  the  sinuses  and  cyst*  ;  mani- 
festly It  in  from  this  that  the  black  particles  in  the 
discharge  are  derived,  Iu  the  white  variety  the 
sinuses  and  cysts  are  also  more  or  less  stuffed  with 
n  whitr  or  yellowish  roe-like  substance,  evidently  an 
aggregation  of  particles  identical  with  theme  escaping 
in  the  corresjioiidiDg  discharge.  The  black  substance, 
which  can  lie  readily  turned  out,  is  moulded  into 
truffle  like  masses  ranging  in  size  from  a  mere  grain 
to  a  small  apple,  according  to  the  capacity  of  the  cysts 
or  sinuses  containing  it.  The  roe-like  particle*  in  the 
white  variety  are  held  together  by  a  softer  cheesy- 
looking  material.  The  sinuses  and  cysts  occupy  the 
bones,  muscles,  or  fascia?  indiscriminately  ;  they  are 
found  principally  in  the  fat  and  connective  tissue. 
Tiny  are  lined  with  a  smooth  membrane,  adherent 
when  in  the  soft  tissues,  but  capable  of  being 
enucleated  when  in  the  bones.  Some  of  the  cysts  do 
not  communicate  with  sinuses  ;  most  of  them,  however, 
do  so  and  with  each  other,  opening  on  the  surface  of 
the  skin  at  the  mamniillated  fistula?  already  referred 
to.  In  the  very  rare  red  variety  the  colour  of  the 
accretions  is  red  or  pink.  In  a  few  instances — as  in 
those  recorded  by  Lewis  and  Cunningham — no  con- 
cretions of  any  description  can  be  discovered,  the 
cysts  and  sinuses  being  occupied  by  an  oleaginous 
purulent  material  alone. 

Under  the  microscope  mycotic  elements  can  be 
discovered  both  in  the  white  and  black  concretions. 
In  microscopical  sections  of  the  tissues  evidences  of 
extensive  degenerative  changes,  the  result  of  a  chronic 
inflammation,  can  be  readily  made  out.  An  ini}>ortant 
feature  as  bearing  on  the  pathology  of  the  disease, 
and  one  which  was  long  ago  described  by  Lewis 
and  Cunningham,  has  been  insisted  on  more  recently 
by  Cunningham,  \um\eYj,  v\  ^w\,  <a&  ^vteritis 
obliterans   or     extensive    vjyoVi^twVK^w   <&  \W   ^v&k* 
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thelium  of  the  arteries  and,  according  to  Vincent, 
a  thickening  of  the  adventitia  of  the  vessels  as  well 
as  of  the  capillaries  in  the  more  affected  areas. 

Histology,  pathology*  aud  wtiology.—  White 
variety. — The  white  particles  suspended  in  the  dis- 
charge from  the  white  or  ochroid  variety  of  mycetoma 
are  soft,  easily  crushed,  insoluble  in  caustic  potash, 
alcohol,  chloroform,  or  acids.  They  are  round  or 
somewhat  reniform  in  shape  and,  under  the  micro- 
scope, are  seen  to  be  made  up  of  an  agglomeration 
of  several  colonies  of  a  ray  fungus — closely  resembling 
actindmyces — in  the  meshes  of  which  cellular  products 
of  inflammation  are  entangled. 

As  in  actinomyces,  there  is  a  central  reticulum 
of  an  exceedingly  fine  and  interwoven  mycelium 
surrounded  by  a  closely  set  radiation  of  delicate*, 
straight  filaments  (1  /i  to  1-5  /i)  many  of  which 
terminate  in  well-marked  club-shaped  ends.  These 
clubs  thus  constitute  the  peripheral  layer  in  a 
three-zoned  body,  the  intermediate  zone  being  the 
straight  filaments,  the  central  zone  the  interwoven 
mycelium.  The  roe-liko  masses  in  the  cysts  and 
sinuses  are  but  aggregations  of  the  rounded  fungus 
group  constituting  the  individual  granule. 

Sections  show  the  same  parasite  in  the  diseased 
and  softened  tissues  outside  the  cysts  and  tunnels. 
Thus  Vincent  found  it  in  the  unbroken  tuberose  swell- 
ings under  the  skin ;  Boyce  and  Surveyor  in  the 
muscles  and  elsewhere.  Kanthack  descrilx>s  the 
tissue  changes  which  it  produces  in  this  situation  as 
follows : — "  In  the  earliest  stages  we  have  simply  a 
reactive  inflammation,  the  fungus  l>eing  surrounded 
by  round  cells.  Gradually  the  latter  are  replaced  by 
typical  granulation  tissue,  epithelioid  cells,  and  vessels 
which  appear  in  large  numbers.  At  this  time  the 
various  degeneration  forms  of  the  fungus  M —  the 
clubbing  of  the  rays,  pigmentation  of  mycelium, 
vitreous  changes,  loss  of  tinctorial  qualities,  and  so 
forth — "  are  observed,  and  a  pigment,  varying  in 
colour  from  yellow  to  dark  brown,  is  observed  in  the 
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\  around  the  fungus.  Gradually  the  granulation 
cell*  give  rise  to  fibrous  tissue,  and  we  may  then 
see  the  typical  microscopical  cysts  or  abscesses  com- 
posed  of  the  following  structures  passing  from  without 
inwards ;  (ai  A  fibrous  ring  (pigmented  or  not)  ;  (b) 
granulation  eel  t  leucocytes,  perhaps 

uvuiling   tin-   *  ely  granular  detritus 

immediately    at  ism ;    (e)   the   fungus 

itself.     The  Ut  ny  stage  of  degenera- 

tion,"    The  e*t  rhich    the  cysts   and 

sinuse*  are  Corn  ^n  fully   worked  out  ; 

presumably,  it  is  the  process  described 

by  Runt-hack,  thi  ane  of  the  cysts  and 

IHiniQrt  beStlJC  the  otnmum  <n  an  inflammation  which 
is  excited  in  the  tissues  by  the  fungus,  and  which  is 
evidence  of  an  effort  on  the  part  of  the  body  to  protect 
itself  by  shutting  off  and  extruding  the  invading 
parasite. 

This  fungus,  so  closely  allied  to  actinomyces,  has 
been  successfully  cultivated  by  Boyce  and  Surveyor, 
and  also  by  Vincent ;  hitherto,  all  attempts  to  grow 
it  in  the  lower  animals  have  failed.  Unlike  actino- 
myces, it  will  not  grow  readily  in  animal  substances 
but  tlourishes  in  vegetable  infusions,  or  in  media  con- 
taining a  proportion  of  vegetable  matter.  It  differs 
also  from  actinomyces  in  certain  minute  morpho- 
logical and  tinctorial  qualities  ;  so  that  though  closely 
allied  to  the  better-known  fungus,  apparently  it  is  not 
specifically  identical  with  it.  Vincent  has  named  it 
A'ocardia  or  StrrptothrLc  niadurtt. 

/Hack  variety. — Although  all  observers  are  prac- 
tically agreed  in  recognising  the  presence  of  a  ray 
fungus  in  the  white  or  ochroid  form  of  mycetoma, 
there  is  not  the  same  unanimity  in  regard  to  the 
presence  and  characters  of  fungus  elements  in  the 
black  or  melanoid  variety. 

The  individual  black  grains,  floating  in  the  dis- 
charge or  lying  in  the  tissues,  in  this  form  of  mycetoma, 
vary  in  size  from  mACToscv^vi  v^^*  ^  masses  of 
consideral  >le  bulk,  as  aWaAx  wvjwVaowA.    ^W  WUsss, 
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of  the  smaller  grains  are  distinctly  mammillated,  and 
the  bodies  themselves  arc  firm  and  friable.  Thou 
colour  is  not  discharged  by  alcohol  or  chloroform,  and 
is  but  slightly  affected  by  caustic  potash  ;  but  it  is 
discharged  by  first  boiling  in  caustic  potash  and  sub- 
sequently transferring  to  distilled  water.  Certain  of 
the  grains — presumably  the  oldest — reveal  no  fungus 
under  the  microscope;  but  others,  as  Kant  hack  and 
Boyce  have  pointed  out,  show  a  distinct  network  of 
interlacing,  broad,  varicose,  moniliform  tubes  with  a 
manifest  radiated  arrangement.  At  the  periphery 
these  tubes  may  end  in  minute  clubs.  The*  walls 
of  the  tubes,  as  well  as  the  intermediate  substance, 
are  pigmented.  Such  bodies  do  not  specially  surest 
a  ray  fungus  ;  but  Kanthack,  in  one  specimen  of 
melanoid  Madura  foot,  found  examples  in  which  a 
central  interwoven  mycelium  was  surrounded  by  a 
zone  of  characteristically  clubbed  rays.  In  this 
specimen  the  filaments  were  broad,  often  interrupted, 
not  uniform  in  diameter,  and  presented  small  vari- 
cosities. Transition  forms,  connecting  the  more  or 
less  perfect  type  with  the  structureless  black  masses, 
could  be  traced.  From  this  circumstance  Kanthack 
concludes  that  the  black  masses  are  really  the  product 
or  remains  of  the  fungus  described.  The  black 
pigment  is  never  found  free  in  the  softened  tissues, 
hut  is  always  closely  surrounded  by  a  dense,  fibrous 
tissue,  or  it  lies  in  cysts  or  sinuses. 

The  relationship  of  the  whitf  to  the  hi  nek  roei'ty. 
— The  question  suggests  itself,  Are  the  two  forms  of 
Madura  foot,  the  ochroid  and  the  melanoid,  caused  by 
the  same  parasite,  by  varieties  of  the  same  parasite, 
or  by    distinct  species  i     In    favour    of    the    .specific 
identity  of  the   forms  are   the    facts  that   black  and 
white  masses  have  been  found  together  in  the  same 
case  (Lewis  and  Cunningham  ami  lioccaro)  ;  that  the> 
are  co-endemic  ;  that,  with  the  sole  exception  of  tb 
colour,  the  clinical  features  and  progress  of  the  diseas 
are  identical  in   l>oth  forms  ;     that  pigment  is  ofte 
found  in   the  tissues  in  the  wb\te.  vaY\eV$  \  V\\v\V,  \? 
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fungus  of  the  latter  often  undergoes  distinct  pigmen- 
tary degeneration  such  as  is  frequently  seen  in  human 
and  bovine  actinomycosis.  Against  their  identity  are 
the  rarity  of  their  concurrence  in  the  same  individual ; 
the  large  size  of  the  mycelial  filaments  in  the  melanoid 
form  ;  and  the  fact  that  the  latter,  unlike  the  white 
fungus,  has  hitherto  resisted  all  attempts  at  cultivation. 
TJte  pathological  significance  0/  the  fungus. — Most 
pathologists  agree  in  regarding  the  ray  fungus  as  the 
cause  of  the  disease  in,  at  least,  the  white  variety 
of  mycetoma.  Cunningham,  however,  has  de- 
murred to  this  conclusion,  on  the  following 
grounds : — "  1st,  that  a  certain  number  of  cases 
occur  in  which,  whilst  all  the  essential  symptoms  of 
the  disease  are  present,  there  is  an  entire  absence  of 
any  concretions  of  either  the  black  or  white  variety 
and  of  the  fungal  elements  ordinarily  associated  with 
them  ;  2nd,  that  "the  fungal  elements  which  ordinarily 
occur  in  connection  with  the  two  varieties  of  the 
disease  are  of  absolutely  unlike  character,  those 
associated  with  the  white  variety  resembling  those  of 
actinomyces,  and  those  of  the  black  variety  forming 
sclerotic  like  those  of  the  sclerotinire  and  other  allied 
ascomycetes  ;  3rd,  that  the  very  formation  of  sclero- 
tioid  bodies  is  a  process  which  is  normally  indicative 
of  a  cessation  of  vegetative  growth  dependent  on 
exhaustion  of  nutritive  supply,  and  therefore  one 
which  could  not  occur  were  the  normal  tissues  the 
proper  site  for  the  development  of  the  parasitic 
elements. "  Cunningham  suggests  that  the  fungus 
vegetates  on  a  soil  previously  prepared  for  it  by  the 
true,  and  as  yet  undiscovered,  cause  of  the  disease ; 
and  hints  that  possibly  the  endarteritis  already  re- 
ferred to  may  be  the  primary  effect  of.  the  true  germ, 
and  the  cause  of  the  softening  of  the  tissues,  which 
thus  become  a  suitable  nidus  for  the  actinomyces  like 
fungus  that  subsequently  enters  accidentally  from 
without,  According  to  this  view,  the  ray  fungus  is 
not  a  necessary  eAwv\e\\t  iu  the  pathological  process, 
but  merely  an  acc\do\\Yw\  ^\\\\^\\^\^\v<svv. 
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Until  it-refutable  evidence,  such  as  can  only  be 
supplied  by  the  successful  inoculation  of  cultures  of 
the  ray  fungus  taken  from  both  the  white  and  the 
black  varieties,  is  obtained,  similar  objections  can 
always  be  raised  to  accepting  these  parasites  as  the 
true  cause  of  mycetoma.  Nevertheless,  the  intimacy 
and  frequency  of  tbeir  association  with  this  disease 
are  so  marked  that  the  provisional  assumption  of 
such  a  relationship  seems  to  be  justifiable. 

Mode  of  entrance  of  the  fungus. — Nothing  is 
known  on  this  point.  It  is  conjectured  that  the 
fungus  may  be  a  usual  parasite  on  some  plant,  and 
that  it  finds  an  entrance  into  the  tissues  of  man 
through  a  wound  in  the  skin.  The  peculiar  endem- 
icity  and  geographical  distribution  of  the  disease,  and 
the  facts  of  its  occurring  almost  invariably  on  the 
feet  or  hands,  and  principally  in  bare-footed  agricul- 
turists, favour  this  view.  So  far,  no  distinct  relation- 
ship has  been  traced  between  the  disease  and  any 
particular  type  of  soil  or  vegetation. 

Treatment* — The  only  effective  treatment,  in 
the  case  of  implication  of  a  considerable  part  of  the  foot 
or  hand,  is  amputation.  This  must  be  performed  well 
above  the  seat  of  the  disease  ;  for  it  must  be  borne  in 
mind  that  the  long  bones  may  be  implicated  as  well 
as  the  small  bones,  and  that  unless  the  entire  disease 
be  removed  it  will  recur  in  the  stump.  Complete 
removal  is  not  followed  by  relapse.  If  a  toe,  or  a 
small  portion  of  the  foot  or  hand,  is  alone  involved, 
this  may  be  excised  with  success.  Potassium  iodide, 
which  seems  to  be  so  potent  a  remedy  in  actinomy- 
cosis, has  been  tried  in  madura  foot,  but  without 
success. 

DHOBIE    ITCH. 

Tn  view  of  the  recent  researches  of  Sabouraud  and 
others  on  the  ringworms  of  Europe,  there  can  be  little 
doubt  that  the  ringworms  of  warm  countries  are  at- 
tributable to  a  large  variety  of  fungus  forms,  probably 
s  s  'J 


692  Dhobie  Itch. 

many  of  them  derived  from  the  lower  animals.  Al- 
though, in  a  general  way,  we  are  familiar  enough  with 
the  clinical  features  of  these  ringworms,  their  specific 
germs  have  not  as  yet  been  very  closely  studied.  By  the 
lay  public  all  epiphytic  skin  diseases,  more  especially 
all  forms  of  intertrigo,  are  spoken  of  as  dhobie  (washer- 
man's) itch,  in  the  belief,  probably  not  very  well 
founded,  that  they  are  contracted  from  clothes  wliich 
have  been  contaminated  by  the  washerman.  There  are 
many  sources  of  ringworm  infection  in  warm  climates 
besides  the  much  maligned  dhobie. 

In  the  tropics,  native  children  often  exhibit 
dry,  scurfy  patches  of  ringworm  on  the  scalp;  and 
the  skin  of  the  trunk  and  limbs  of  adults  is  not  un- 
frequently  affected  with  red,  slightly  raised,  itching 
rings,  or  segments  of  rings,  of  trichophyton  infection. 
Sometimes  these  rings  enclose  areas  many  inches  in 
diameter. 

Pityriasis  versicolor  is  also  very  common  in  the 
tropics.  It  is  the  usual  cause  of  the  pale,  fawn- 
coloured,  scurfy  patches  so  frequently  a  feature  on  the 
dark-skinned  l>odies  of  natives.  On  the  dark- 
pigmented  skins  of  negroes,  Indians,  and  dark- 
complexioned  Chinese,  the  patch  of  pityriasis — 
contrary  to  what  obtains  in  Europeans  and  light- 
skinned  Chinese — is  paler  than  the  healthy  integu- 
ment surrounding  it.  The  pigment  in  the  fungus 
(Microsporon  furfur)  and  the  profuse  growth  of 
the  latter  conceal,  as  a  coat  of  yellow  paint  might 
do,  the  dark  underlying  natural  pigment  of  the  skin. 

The  expression  dhobie  itch,  although  applied  to 
any  itching,  ringworm-like  affection  of  any  part  of  the 
skin,  most  commonly  refers  to  some  form  of  epiphytic 
disease  of  the  crutch  or  axilla.  There  are  at  least 
three  species  of  vegetable  or  bacterial  parasites 
which  in  the  tropics  are  prone  to  attack  these 
situations — namely,  the  trichophytons  or  ordinary 
body  ringworms,  the  Microsporon  minntissionun  of 
erythrasma,  and  t\\e  «jenn  of  the  disease  1  have 
described  under  tW  wsuwe  \\^\\\\\\\*£\*»  v\^\\\^v^*\v^ 
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The  suffering  which  some  of  the  forms  of  dhobie 
itch  gives  rise  to  is  often  very  great.  In  hot,  damp 
weather  especially,  the  various  germs  proliferate  very 
actively,  producing  what  is  often  a  severe  dermatitis. 
The  excessive  irritation  leads  to  scratching  and,  very 
likely,  from  secondary  bacterial  invasion,  to  boils  or 
small  abscesses.  The  crutch  or  axil  he,  or  both,  are 
sometimes  rendered  so  raw  and  tender  that  the  patient 
may  be  unable  to  walk  or  to  dress  even.  The  irritation 
and  itching  are  usually  worse  at  night,  and  may  keep 
the  patient  awake  for  hours.  Even  in  the  absence  of 
treatment,  when  the  cold  season  comes  round  the 
dermatitis  and  irritation  subside  spontaneously.  The 
affected  parts  then  become  dry,  pigmented,  and  scurfy, 
and  the  fungus  remains  quiescent  until  the  return  of 
the  next  hot  weather. 

Diagnosis. — The  diagnosis  of  mycotic  dermatitis 
is  usually  easily  made.  The  festooned  margin  is 
almost  conclusive.  In  the  case  of  pemphigus  eon- 
tagiosus  the  characteristic  blebs,  the  smooth,  raw, 
or  glazed  surfaces,  and  undermined  epidermic  rings 
are  usually  very  apparent  and  render  diagnosis  easy. 
When  doubt  exists  the  microscope  may  be  necessary  ; 
but,  owing  to  the  inflamed  condition  of  the  parts, 
there  may  be  much  difficulty  in  iiuding  fungus  ele- 
ments even  when  the  case  is  certainly  epiphytic.  A 
negative  result  is,  therefore,  not  always  conclusive 
against  ringworm. 

I  am  convinced  that  many  cases  of  dhobie  itch  are 
produced  by  Microsporon  minutissimum,  and  that 
they  are  really  inflamed  erytlirasma  and  not  tricho- 
phyton, ringworm.  During  cold  weather  one  often 
sees  on  the  site  of  what,  during  the  summer,  had  been 
a  troublesome  dhobie  itch,  a  brownish  furfuraceous 
discoloration  of  the  crutch  or  axilla.  The  same 
appearance  I  have  remarked  in  Europe  in  Europeans 
who  had  guttered  from  dhobie  itch  in  the  East,  and  on 
examining  scrapings  from  the  parts  have  found  M. 
minutissimum  in  abundance.  It  vfouAd  seem%  there- 
fore, that  during  the  heat  at\d  \no\aV,vrcfc  *&  ^  \xfc\\v»^ 
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summer  this  generally  very  unirritating  parasite 
becomes  more  active  and  excites  smart  dermatitis. 
The  same  may  sometimes  be  seen  in  pityriasis 
versicolor.  I  believe  that  those  cases  of  tniano- 
sporon— furfur  and  minutisrimum — dhobie  itch  are 
more  easily  cured  than  the  trichophyton  varie- 
ties. 

Treatment* — After  a  thorough  use  of  soap  and 
water,  the  application  of  Vleminck's  solution  of 
8ulphuret  of  calcium  (1  ox.  quicklime,  2  ox.  precipi- 
tated sulphur,  15  os.  water,  boiled  together  in  an 
earthenware  vessel  till  reduced  to  10  ok.  ;  decant  the 
clear  sherry-coloured  fluid  after  subsidence)  every 
night  for  three  or  four  times,  generally  brings  about  a 
rapid  cure.  A  tincture  of  the  leaves  of  Cauia  alata 
painted  on,  or  the  crushed  leaves  themselves  well 
rubbed  in,  are  equally  successful.  If  these  fail, 
chrysophanic  acid  ointment,  twenty  grains  to  the 
ounce  of  vaseline,  rubbed  in  twice  a  day  till  a  slight 
erythema  shows  at  the  edge  of  the  diseased  patch, 
is  almost  invariably  successful.  When  prescribing 
chrysophanic  acid  the  physician  must  be  careful  to 
inform  the  patient  of  its  staining  effect  on  clothes ; 
to  warn  him  to  stop  its  use  so  soon  as  the 
erythematous  ring  shows;  and  to  be  careful  not 
to  apply  the  ointment  to  the  face.  A  writer  in  the 
Indian  Med.  Gaz.  (Jan.,  1898)  strongly  recommends 
the  application  of  glacial  acetic  acid.  It  cures,  he 
affirms,  with,  at  most,  two  applications.  The  smarting 
its  use  entails  is  relieved  by  laying  a  lump  of  ice  in  a 
handkerchief  on  the  part.  For  the  ringworms  of  the 
thick-skinned  natives  linimentum  iodi  freely  applied, 
and  of  double  strength,  is  the  best,  and  a  most  efficient, 
remedy. 

Prophylaxis— The  various  forms  of  crutch 
dhobie  itch  may  be  avoided  by  wearing  next  the  skin 
short  cotton  bathing-drawers  and  changing  them 
daily,  at  the  same  time  powdering,  after  the  daily 
bath,  the  axiWra  aiuV  ctwVj&v  n*\\Jsy  **\\ial  parts  of  boric 
acid,  oxide  of  zmc,  *n&  *\»c<&i. 
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TINEA   1MBKICATA*  (Fig.   114). 

Definition. — A  form  of  body  ringworm  peculiar 
to  certain  Eastern  oceanic  tropical  climates,  pro- 
duced by  a  Tridtophyton  (Lepidophyton,  Trilxmdeau), 
and  characterised  by  a  concentric  arrangement  of 
closely  set  rings  of  scaling  epidermis. 

Geographical     distribution. — This  peculiar 
form  of  epiphytic  disease  is  strictly  confined  to  warm 
climates.     It  is  principally  met  with  in  the  Eastern 
Archipelago  and  in  the  islands  of  the  South  Pacific, 
although  it  has  been  found  to  extend  westward  as 
far  as  Burma,  and  northward  as  far  as  Foochow  and 
Formosa  on   the  coast  of   China.     In  many  of  the 
islands  of  the  South  Pacific   it  affects  a  large   pro- 
portion of  the  inhabitants ;  in   some   islands   quite 
one- half.      Thore  is  good  reason  (o  believe  that   its 
area   of  distribution   is   gradually  extending.     Thus 
Turner  and  Koniger  tell  us  that  it  was  forme; rly  un- 
known in  Samoa  and  Bowditch  Islands,  where  it  is 
now  very  prevalent.      Dr.  Daniels  also  informs    me 
that  it  was  introduced  for  the  first  time  into  Fiji  by 
some  Solomon  Islanders  in  1870  ;  by   1872,  he  says, 
it  had  become  general  anions  the  Kijians.     It  was  re- 
cently introduced  into  Tahiti,  and  rapidly  spread  there 
among  the  natives.     We  have  no  amounts  of  such  a 
disease  in  Africa  or  America  ;  it  is  prohaUe,  however, 
that  ere  long  it  will  he  introduced  into  the  tropical 
parts  of  both  of  those  continents.     Onoe  introduced, 
it  spreads  very  rapidly  in  countries   with  a  damp, 
equable  climate  and  a  temperature  of  between  SO'  and 
90°  Fahr.     Very  high  or  low  temperatures  and  a  dry 
atmosphere  are  inimical  to  its  extension. 

Symptoms. — Tinea  imbricata  is  easily  recog- 
nised. At  first  it  m;iv  be  con  lined  to  one  or  two 
spots  on  the  surface  of  the  hody  :  usually,  in  a  short 
time,  it  comes  to  occupy  a  very   I  a  rye  aiea.      It   does 
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not  generally  affect  the  soles  and  palms,  although  it  may 
do  so ;  nor  is  the  scalp  a  favourite  site.  Dr.  Oswald 
Baker,  confirmed  by  Tribondeau,  remarks  that  it 
avoids  the  crutch,  the  axilla?,  and  the  nails.  With 
these  exceptions  it  may,  and  commonly  does,  sweep 
over  and  keep  its  hold  on  nearly  the  entire  surface  of 
the  body  \  so  that  after  a  year  or  two  a  large  part  of 
the  skin  is  covered  with  the  dry,  tissue-paper-like 
scales,  arranged  in  more  or  less  confused  systems  of 
concentric  parallel  lines,  absolutely  characteristic  of 
the  disease. 

An  inoculation  experiment  readily  explains  the 
production  of  the  scales,  their  concentric  parallel 
arrangement,  and  the  mode  of  extension  of  the 
patches.  About  ten  days  after  the  successful  in- 
oculation of  a  healthy  skin  with  tinea  imbricata,  the 
epidermis  at  the  seat  of  inoculation  is  seen  to  be  very 
slightly  raised  and  to  have  a  brownish  tinge.  Presently 
the  centre  of  this  brownish  patch — perhaps  a  quarter  of 
an  inch  in  diameter — gives  way  and  a  ring  of  scaling 
epidermis,  attached  at  the  periphery  but  free,  ragged, 
and  slightly  elevated  towards  the  centre  of  the  spot, 
is  formed.  In  a  few  days  this  ring  of  epidermis  has 
extended  so  as  to  include  a  larger  area.  A  second 
brown  spot  then  appears  at  the  site  of  the  first  brown 
spot  and  in  the  centre  of  the  primary  scaling,  expanding 
ring.  This  second  spot,  in  its  turn,  gives  way,  pro- 
ducing a  second  and  similar  scaling  ring,  which  also 
expands,  following  the  first  ring  in  its  extension.  Later 
a  third  and  fourth  ring  form  in  the  same  way  ;  and  so 
on,  until  a  large  area  of  skin  is  covered  with  one  or 
more  systems  of  concentric  parallel  scaling  rings, 
which  follow  each  other  over  the  surface  of  the  body 
like  the  concentric  ripples  produced  by  a  stone  falling 
into  a  pool  of  water. 

The  scales,  if  not  broken  by  rubbing,  may  attain 
considerable  length  and  breadth  ;  but,  of  course,  their 
dimensions  are  in  a  measure  determined  by  the  amount 
of  friction  they  are  subjected  to.  Usually  they  are 
largest    between   W\e   *\\o\xV\<m» — W\»k  va^  where    the 
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patient  has  a  difficulty  in  scratching  himself.  The 
lines  of  scales  are  from  one-eighth  of  an  inch  to  half 
an  inch  apart.  The  hair  of  the  scalp  is  not 
injured. 

The  fungus.  —  On  detaching  a  scale  and  placing 
it  under  the  microscope,  after  moistening  with  liquor 
potassae,  a  trichophyton-! ike  fungus  can  be  seen  in 
enormous  profusion.  This  fungus  has  not  been  culti- 
vated, but  Tribondeau,  on  the  evidence  of  finding 
fructification  in  one  observation,  pronounces  it  to  be  a 
Lepidophyton  and  not  a  Trichophyton.  The  parasite 
evidently  lies  between  epidermis  and  rete,  and  by  its 
abundance  causes  the  former  to  peel  up.  As  the 
fungus  does  not  die  out  in  the  skin  travelled  over,  it 
burrows  under  the  young  epithelium  almost  as  soon  as 
the  latter  is  reproduced.  Hence  the  peculiar  con- 
centric scaling  and  the  persistency  of  the  disease 
throughout  the  area  involved.  When  the  scales  are 
washed  off  by  the  vigorous  use  of  soft  soap  and  hot 
water,  the  surface  of  the  skin  is  seen  to  be  covered 
with  parallel  lines  of  a  brownish  colour — evidently 
the  slightly  pigmented  fungus  proliferating  and 
advancing  under  the  young  epidermis. 

Diagnosis.  —  From  ordinary  ringworm  tinea 
imbricata  is  easily  distinguished  by  the  absence  of 
marked  inflammation  or  congestion  of  the  rings,  by 
the  abundance  of  the  fungus,  by  the  large  size  of  the 
scales,  by  the  concentric  arrangement  of  the  many 
rings  or  systems  of  rings,  by  the  non-implication  of 
the  hair,  and,  according  to  Dr.  Oswald  Baker,  by  the 
avoidance  of  crutch  and  axilla?.  From  ichthyosis  it  is 
distinguished  by  the  concentric  arrangement  of  the 
scaling,  by  the  peripheral  attachment  of  the  scales, 
and  by  the  presence  of  abundant  fungus  elements. 

Treatment. — The  best  treatment  for  tinea  im- 
bricata in  natives  is  the  free  application  of  strong 
linimentum  iodi.  Limited  patches  might  be  treated 
with  chrysophanic  acid  ointment  (twenty  grains  to  one 
ounce)  or  by  the  inrubbing  of  bruised  Cassia  alata 
leaves.     Sulphur  ointment,  or  sulphur  fumes,  act  very 
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slowly  and  unsatisfactorily.  Clothes  should  be  boiled 
or  burned. 

Prophylaxis. — Dr.  Daniels  informs  me  that 
tinea  imbricata  is  comparatively  rare  in  Tonga.  This 
circumstance  the  natives  attribute  to  their  custom  of 
oiling  the  body.  Dr.  Daniels  remarks  that  of  late 
years,  since  the  Fijians  adopted  the  same  practice,  the 
disease  has  become  somewhat  less  prevalent  among 
them.  Cleanliness,  and  the  immediate  and  active 
treatment  of  any  scaling  spot,  should  be  carefully 
practised  in  the  endemic  countries. 

In  Tahiti  the  use  of  chrysophanic  acid  is  now 
general  among  the  natives;  as  a  consequence  the 
disease  is  not  so  prevalent  there  as  it  was  only  a 
few  years  ago. 

PINTA. 

Definition. — An  epiphytic  disease  characterised 
by  peculiar  pigmented  patches  on  the  skin. 

Geographical  distribution. — In  certain  dis- 
tricts in  tropical  America — especially  along  the  river 
banks  in  Mexico,  Central  America,  Venezuela,  Co- 
lombia, Bolivia,  and  one  or  two  places  in  Peru,  Chili, 
and  Brazil — the  district  between  the  Juciparana  and 
the  Santo  Antonio  rivers  (Magalhaes,  private  letter) — 
there  occurs  an  epiphytic  skin  disease  characterised 
by  peculiar  red,  or  blue,  or  black,  or  white  piebald 
spotting  of  the  skin  of  a  part,  or  of  the  whole,  of  the 
body.  The  patient  emits  an  offensive  odour,  some- 
times compared  to  that  of  a  mangy  dog,  or  of  dirty 
linen.  Desquamation  and  itching  of  the  patches  are 
also  features  of  the  disease.  It  entails  no  constitu- 
tional disturbance  and  no  danger  to  life.  Like 
other  epiphytic  diseases,  want  of  personal  cleanliness 
has  a  great  deal  to  do  with  the  prevalence  of  piuta  in 
the  districts  mentioned,  for  it  is  rare  in  cleanly 
whites  or  well-to-do  negroes;  the  dirty  Indians  and 
the  poor  half-castes  are  those  most  frequently  affected. 
In  some  districts  it  occurs  in  nearly  a  tenth  part 
of  the  inhabitanta,  m  oV\\st*  wrtocVj  ^oa  vso^xyq,  papula- 
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tion  is  affected.  Lately  a  somewhat  similar  disease 
baa  been  seen  in  North  Africa  (Legrain,  Arch,  de 
Parasti.,  Jan.,  1898),*  in  Egypt,  and  possibly  in  the 
Malay  peninsula. 

Symptoms. — Pinta  commences  at  one  or  two 
points,  the  rest  of  the  surface  becoming  infected  in 
turn  by  extension  or  by  auto-contagion.  At  first 
the  hands,  or  face,  or  some  other  exposed  parts,  are 
attacked.  The  original  patch  may  be  white,  red,  blue, 
or  black.  It  gradually  increases  in  size,  becoming 
scurfy  and  itchy,  particularly  when  the  surface  is  warm. 
Ab  the  patches  spread  they  assume  a  variety  of  shapes. 
Fresh  spots  appear  in  the  neighbourhood  of  the 
parent  spots,  into  which,  in  course  of  time,  they  tend 
to  merge  ;  so  that  ultimately  large  patches  of  dis- 
coloured skin  are  formed.  The  palms  of  the  hands 
and  the  soles  of  the  feet  are  not  attacked.  On  the 
scalp  becoming  affected  the  hair  turns  white  and  thin, 
and  ultimately  falls  out.  When  fully  developed,  the 
disease  produces  a  very  grotesque  appearance.  It  is 
probable  that  the  white  patches  in  a  proportion  of 
cases  are  not  epiphytic,  as  they  neither  itch  nor 
desquamate;  yery  likely  they  are  ordinary  leuco- 
derraia,  brought  about  by  disturbance  of  the  natural 
pigmentation  of  the  skin  by  a  parasite  which  had 
subsequently  died  out.  Sensation  and  the  glandular 
functions  of  the  skin  are  not  affected.  In  conse- 
quence of  the  scratching,  the  implicated  parts  may 
become  cracked  or  ulcerated. 


*  It  is  difficult  from  his  description  to  determine  the  exact 
nature  of  the  disease  alluded  to  by  Legrain.  It  commences  with 
pronounced  fever  lasting  for  one  week,  and  is  followed  by  malaise 
persisting  for  several  weeks.  This  is  followed  by  itching  and,  by 
and-by,  by  furfur aceous  desquamation  of  the  itching  parts  and 
gradually  developed  achromia.  He  positively  affirms  that  the 
disease  is  not  ordinary  vitiligo.  He  also  says  ho  has  seen  in 
Tripoli  a  coloured  skin  affection  with  the  clinical  features  of  true 
pinta  occurring  in  little  epidemics  in  particular  houses.  The 
results  of  microscopical  examinations  of  scrapings  of  the  affected 
skin  were  negative.  Possibly  this  is  the  disease  referred  to  in  the 
Journ.  of  Trap.  Mni.y  Nov.,  18iW,  by  Sandwith,  as  having  l>cen 
seen  by  him  in  Egypt. 
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Two  types  of  the  disease  have  been  named — the 
superficial  epidermic  and  the  deep  epidermic ;  the 
former  being  represented  by  black  and  blue  patches 
which  spread  rapidly ;  the  latter  including  the  red 
and  white  patches,  apparently  involving  the  rete  and 
deeper  layers  of  the  epidermis,  speading  more  slowly, 
and,  at  the  same  time,  being  more  difficult  to  cure. 
The  various  forms  and  colours  may  concur  in  the  same 
individual ;  but  a  given  patch,  once  established,  does 
not  change  colour. 

Pinta  is  contagious,  and  attacks  both  sexes  and  any 
age.     Unless  properly  treated  it  may  last  for  years. 

Pathology. — If  one  of  the  scales  is  moistened 
with  liquor  potassse  and  placed  under  the  microscope, 
black  spores  and  a  white,  highly  refracting  mycelium 
are  found.  The  spores  are  round  or  oval,  measuring 
8  p  to  1 2  fi  in  diameter.  Abundant  pigment  is  seen 
floating  in  a  yellowish  fluid  in  the  interior  of  the 
spore.  The  mycelial  filaments  are  short,  non-branch- 
ing, tapering  from  a  broad  base  to  a  blunt  point  by 
which  each  filament  is  attached  to  a  single  si>ore,  like 
the  stalk  to  a  cherry.  The  mycelium  measures  from 
18  /lc  to  20  p  in  length  by  2  p  in  breadth.  The  differ- 
ences in  the  colour  of  the  patches  probably  depend 
on  differences  in  the  pigmentation,  or  kind,  of  the 
fungus.  Such  is  Gastanibide's  description  of  the 
parasite,  a  description  which,  to  some  extent,  is 
borne  out  by  Dr.  Osborne  Browne  in  the  Journal 
of  Tropical  Medicine,  Jan.,  1900. 

Montoya  y  Florez  (ltecherches  sur  les  Cant  Us 
de  Colombie,  18(J8)  has  published  an  elaborate 
and  careful  description  of  the  disease  and  of  the 
various  mycotic  growths  he  found  in  the  several 
varieties  of  pinta  which  he  studied.  He  says 
that  he  has  never  seen  a  fungus  answering  to 
Gastambide's  description.  On  placing  the  scales 
moistened  with  liquor  potassie  under  the  microscope, 
long,  dichotomous  filaments,  generally  very  line  and 
cylindrical,  in  certain  conditions  granular  and  beaded, 
are  seen.      In  ^Wiv^  Wyva  \\\^v*&vxwv  W\»»>  ^  dense 


Fig.  11*-.— Fni.t iti.ntii.n  of  crypto^iinir  rj»l|»liyt4»H  in  j»intn. 

{After  Montoyn  y  tforc:.) 

a,  r«vJ  i lata  ;  n.  dark  vJolet  pintn;  c,  um  >lolei  V^lv,  V).  Uuc  Vint*. 
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network.  Here  and  there  veritable  ropes  of  mycelium 
are  visible,  or  broad,  short  filaments  with  fructifica- 
tion characteristic  of  the  particular  variety  of  the 
disease  may  be  detected  (Fig.  115).  He  has  succeeded 
in  cultivating  the  various  fungi,  which  apparently 
belong  to  a  plurality  of  genera  —  Penidllium, 
Aspergillus,  Monilia. 

Diagnosis. — This  disease  is  readily  diagnosed 
from  leprosy  by  the  absence  of  anaesthesia  in  the 
patches,  and  by  the  colour  of  the  spots ;  from 
erythrasma,  from  ringworm,  and  from  pityriasis 
versicolor  by  the  colour,  and  by  the  microscopical 
characters  of  the  fungus. 

Treatment. — Chrysophanic  acid,  preparations  of 
sulphur,  strong  liniment  of  iodine,  and  other  epiphy- 
ticides  are  indicated.  Cleanliness  and  the  destruc- 
tion of  old  clothes  are  indispensable. 

PIEDRA. 

This  peculiar  disease  of  the  hair  is  very  common 
in  certain  districts  of  Colombia,  South  America.  So 
far  as  is  known,  it  is  confined  to  the  inhabitants  of 
that  country,  of  whom  a  considerable  proportion, 
both  male  and  female,  and  apparently  belonging  to 
all  the  races  represented  there,  are  affected. 

According  to  Juhel-  Re'noy,  whose  observations  prac- 
tically coincide  with  the  earlier  accounts  by  Desenne, 
Cheadle,  Morris,  and  others,  the  hairs  of  the  affected  scalp 
are  dotted  over  at  irregular  intervals  with  numerous — 
twenty-three  in  a  hair  sixty  centimetres  in  length — 
minute,  gritty  nodosities.     These  are  barely  visible  to 
the  naked  eye,  but  distinctly  perceptible  to  the  touch 
when  the  hair  is  drawn  between  finger  and  thumb. 
The  affected  hairs  are  bent  and  twisted,  and  tend  to 
produce  matting  and  knotting.     The  little  nodosities  , 
which,  though  very  firm,  are  not  so  hard  as  the  name? 
piedra    (a    stone)    would    indicate,    being    easily    cat 
through    with    a  sharp   knife  or    scissors,    are    paler 
than  the  hair  which  they  surround,  or  partly  surround, 
like  a  sheatYi.     NNWiv  *v  o.<ow^  \s»  v\w\.n<w  through  the 
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hair  a  sort  of  crepitation  is  produced,  doubtless  by 
the  friction  against  the  hard  particles. 

Under  the  microscope  these  excrescences  are  found 
to  consist  of  a  number  of  spore-like  bodies,  easily 
made  apparent  by  soaking  the  hair  in  liquor  potassse 
after  washing  in  ether.  The  spores  (which  are  twice 
the  size  of  trichophyton  spores  and  remarkably 
refringent)  from  mutual  pressure  are  polyhedral,  and 
together  form  a  sort  of  tesselated  mosaic,  the  elements 
of  which  seem  to  be  held  together  by  a  greenish 
soluble  cement  in  which  a  number  of  minute  bacteria- 
like  rods  are  incorporated.  The  shaft  of  the  hair  is 
not  eroded  or  affected  in  any  way  ;  it  can  be  seen 
intact  through  the  encrusting  fungus. 

Piedra  is  supposed  by  some  to  be  induced  by  the 
mucilaginous  hair  applications  in  vogue  among  the 
Colombians.  Although  Juhel-R«moy  has  given  to  it 
the  name  "  trichomycose  nodulaire,"  it  must  not  be 
confounded  with  the  trichomycosis  nodosa  of  Paterson 
(the  leptothrix  of  Wilson),  which  is  quite  a  different 
affection  and  common  enough  on  the  axillary,  scrotal, 
and  face  hair  in  Europe  and  elsewhere.  Neither 
must  it  be  confounded  with  trichorexis  nodosa,  a 
non-parasitic  disease  of  the  hair-shaft,  which  is  split 
up  at  different  points  into  brush-like  bundles  of  fibres 
and  is  thus  easily  fractured  ;  nor  with  moniliform  hair 
(monilethrix,  Crocker),  a  congenital,  hereditary,  and 
also  non-parasitic  disease. 

Treatment. — Cleanliness,  the  free  use  of  soap, 
and  the  application  of  some  epiphyticide  should  suffice 
for  cure.  Should  such  means  fail,  doubtless  shaving 
the  scalp  would  be  effectual. 

IV. — Caused  by  animals. 

THE     CfllUUEIt    OR     SAND     FLEA    (Sarrtipsiffa    r.     Pvhx 

pnietrana). 

This  insect,  formerly  confined  to  the  tropical  parts 
of  America  (30  N.  to  30'  S.)and  to  the  West  Indies, 
api»eaml  on  the  West  Coast  of  Africa  few  tl\e   tlvst 
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Fig.  1 10.     I'hijwr  (Vults  jtti^tmns). 
(Ilhnirhnnl.) 


ic  about   the   year    IS?-.       Since   that  date   it   ha* 
■cad   all   over  the  tropical   parts  of  that    continent 
d  even  to  some  of  the  adjacent  islands — Madagascar 
r  example.     As  a  cause  of  suffering,  invaliding,  and 
idirectly  of  death,  it  is  an  insect  of  some  importance. 
It  is  now  extremely  pre- 
valent on  the  East  Coast 
of  Africa,  and  is  causing 
a  large  amount  of  invalid- 
ing  amongst    the   Indian 
coolies  there,  by  whom,  it 
is  to  be  feared,  it  may  be 
introduced  into  Bombay. 

The  chigger  (Fig.  11G) 
is  not  unlike  the  common 
flea  (Pulex  irritans)  both 
in  appearance  and,  with 
one  exception,  in  habit. 
It  is  somewhat  smaller  in  size — 1  mm.,  the  head 
l>eing  proportionately  larger  and  the  abdomen  deeper 
than  in  the  latter  insect.  In  colour  it  is  red  or 
reddish  brown.  Like  the  flea,  its  favourite  haunt  is 
dry,  sandy  soil,  the  dust  and  ashes  in  badly  kept 
native  huts,  the  stables  of 
cattle,  poultry  pens,  and  the 
like.  It  greedily  attacks  all 
warm-bl-  oded  animals,  includ- 
ing hirds  and  man.  Until 
impregnated,  the  female,  like 
the  male,  is  free,  feeding  inter- 
mittently as  opportunity  offers. 
So  soon  as  she  becomes  imprcg-  Vi*\  !1r7,'""V,ll&i,,»I.,:  ""P1^- 
nated  she  avails  herself  of  the 

first  animal  she  encounters  to  burrow  diagonally  into 
its  skin,  where,  being  well  nourished  by  the  blood  of 
the  host,  she  proceeds  to  ovulation.  By  the  end  or 
this  process  her  alxlomen,  in  consequence  of  the 
growth  of  the  eggs  it  contains,  has  attained  the  size 
of  a  small  pea.  ^V?\y^  I  IT.)  The  first  anterior  aud 
the  two  postcvW  He«\\\e\\VA  \v>  wvA.  \^VAv*\mta  ui  the 
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enlargement,  the  latter  acting  as  a  plug  to  the  little  hole 

made  by  the  animal  when  abe  entered  the  skin.  When 

the  ova  are  mature  they  are  expelled  and  fall  on  the 

il.      In  a  short  time  a  thirteen-ringed   larva  w 


hatched    out    from   each   egg*      This  larva  pftiii 

-  11- 3,  ...nil,  from  which,    in    eight    l<> 

ten  clays,  the  perfect  insect  in  mi 

During  her  ^tution    Mm     rliiy 

[able  amount  of   irritation,     tn    oocBeqaen© 
pus  forma  around  her  distended  abdomen  which 
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now  raises  the  inflamed  integument  into  a  pea-like 
elevation.  After  the  eggs  are  laid  (according  to  some, 
before  this  process)  the  superjacent  skin  ulcerates  and 
the  chigger  is  expelled,  leaving  a  small  sore  which,  if 
infected   by   any   pathogenic   micro-organism,  as  the 


Fig.  WK—  Chigger  lesions  of  hands  and  feet.  v\* 

(From  a  jthotograph  by  Dr.  Daniels.)  t 

bacterium  of  phagedena  or  of  tetanus,  may  lead  to 
grave  consequences. 

Naturally,  being  nearest  the  ground,  the  feet  arc  the 
parts  most  commonly  infested  by  chiggers.  The  soles 
of  the  feet  (Kig.  1 18),  the  skin  between  the  toes,  and  that 
at  the  roots  of  the  nails  are  favourite  situations. 
Other  parts  of  the  body  are  by  no  means  exempt  ;  the 
scrotum, penis,  the  skin  around  the  anus,  the  thighs,  and 
even  the  bands  ^,\\^mv^W',«»  o&riv  attacked. 


Chigger, 
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Usually  only  one  or  two  chiggers  are  found  at  a 
time  ;  occasionally  they  are  present  in  hundreds, 
the  little  pits  left  after  their  extraction  being  some- 
times so  closely  set  that  parts  of  the  surface  may  look 
like  a  honeycomb. 

Treatment. — In  chigger  cjuntries,  houses,  par- 
ticularly the  ground  floors,  must  be  frequently  swept 
and  accumulation  of  dust  and  debris  be  prevented. 
The  housing  of  cattle  and  poultry  must  be  similarly 
attended  to.  The  floors  should  be  sprinkled  often 
with  carbolic  water,  insect  powder,  or  similar  insecti- 
cide. Walking  barefooted  must  be  avoided.  Bathing 
must  be  practised  daily,  and  any  chiggers  that  may 
have  fastened  themselves  on  the  skin  at  once  removed. 
They  iniy  be  killed  by  pricking  them  with  a  needle, 
or  by  the  application  of  chloroform,  turpentine,  mer- 
curial ointment,  or  similar  means,  after  which  they 
are  expelled  by  ulceration.  The  best  treatment,  how- 
ever, is  not  to  wait  for  ulceration,  but  to  enlarge  the 
orifice  of  entrance  with  a  sharp,  clean  needle  and 
neatly  to  enucleate  the  insect  entire.  Some  native 
women,  from  long  practice,  are  experts  at  this  little 
operation.  The  part  must  bo  carefully  dressed  and 
protected  until  whole. 

MYIASIS. 
TIIK  SCRKWWORM  ((Joiiipsomyla  v.  Lncilin  mncfllnria). 
This  is  the  larva  of  a  dipterous  insect  (Fig.  120) 
common  in  certain  parts  of  America,  from  the  United 


I'ijj.   l-'O.     Seivwwonn.     ir.ht,fl,«r>l.) 

States    to    the    Argentine.     The    insect  (9   10  mm. 
long)    lays     her   eggs 
t  t  2 


on    the    surface    of   wounds, 
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and  in  the  ears  and  nasal  fossae  of  persons  deep- 
ing in  the  open  air.  From  these  eggs  the  larva 
are  hatched.  The  latter  are  white,  about  three-quar- 
ters   of  an  inch  in  length,   and   formed   of   twelve 


l'i„\   l_'l.--X;iti\i;  with  l.iii-iliu  macrllnria  in  no.stiils  aixi  frontal  miiu><-< 
early  sta-i-.     (Fr<»m  n  photmjvuph  f<i/  Ur.  Ihmitl*.) 

segments  carrying  circles  of  minute  spines  so 
arranged  as  to  give  the  creature  a  screw-like  appear- 
ance ;  hence  (lie  vulvar  name.  They  burrow  in  tltf* 
tissues,  devouring  the  mucous  membrane,  muscles, 
cartilages,  p<jy\ovAaj\\\\\,  ^w^  *.\*w  W\^  bones,  thereby 


Screwworm  ;  Ver  Macaque. 
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causing  terrible  sores,  and  not  ^infrequently,  particu- 
larly when  they  attack  the  ear  or  nasal  fossae,  by 
penetrating  to  the  brain,  death  (Fig.  121).  In  thirteen 
eases  collected  by  Laboulbene  nine  proved  fatal ;  in 
thirty-one  collected  by  Maillard  twenty-one  died. 

If  treated  properly  and  in  time  by  injections  of 
chloroform,  carbolic  acid,  turpentine,  and  similar 
substances,  the  patient  may  be  saved ;  neglected,  he 
will  most  probably  die.  If  necessary  the  frontal 
sinuses,  the  antrum,  and  other  bony  cavities  must  be 
opened  to  secure  the  expulsion  of  the  larva*. 

In  countries  where  this  pest  occurs  bloody  and 
offensive  discharges  from  the  nostrils  should  be  care 
fully  investigated,  and  if  found  to  be  caused  by  the 
screw  worm,  vigorously  treated. 

vbb    macaque  (Dermatobia  cyaniventris  v.  noxialis) 
(Fig.   122). 
This  is  the  larva  of  an  American  fly  (Fig.  122,  C) 
the    identity    of    which    until    it    was     studied    by 
Blanchard  was  rather  doubtful. 


rttUii 


Fig.  122.—  DtTinatobia  noxialis.    (Blanchanl.) 

At  an  early  stage  the  larva  has  the  appearance* 
represented  by  A,  Fig.  122;  at  a  later  stage  that 
represented  by  B,  Fig.  122.  The  former  stage  of  the 
larva  is  called  Ver  macaque  (A),  the  latter,  much 
larger,  Tared  or  Berne.  At  one  time  these  two 
larval  stages  of  the  same  insect  were  erroneously 
supposed  to  belong  to  different  species 
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D*  noxxalU  occurs  about  wooded  land*,  »i><l  &" 
posit b  her  eggs  on  cattle  and  dog*  and  occasionally  w 
man.  When  hatched  out,  the  larva*  penetmte  ft* 
skin  and  product?  tin  inflamed  swelling  about  tk 
aperture  of  entrance,  from  which  a  HtfgpnwW 
fluid,  con  tail  ^88  of  the  larva,  i\"<i 

Dsptad    say*  wire    encountered  tbi* 

larvn    (the  ch   be    ascertained  by 

developing  '•  ralp  of  Tomjuinese. 

VER  DU  ia  HnfJiiapophaga). 

This    in.  the   district   of  Cayort 

Senegajnbia,  rows  into   the  skin  d 

man  and  beast,  ami  products  a  small  infUintoil 
swelling,  from  which  it  emerges  in  from  six  to  seven 
days. 

In  Africa,  and  in  man y  other  parts  of  the  tropical 
world,  similar  anthropophagous  larva1,  which,  how- 
ever, have  not  yet  been  satisfactorily  identified,  are 
frequently  encountered. 

IXODIASIS. 

The  numerous  observations  which  in  recent  years 
have  established  the  fact  that  many  of  the  blood 
parasites  of  vertebrates  habitually  employ  blood- 
eating  arthropodes  as  intermediary  hosts,  either  for 
the  completion  of  their  development  or  for  passage 
from  host  to  host,  countenance  the  notion  that  those 
essentially  blood-eating  animals,  the  ticks,  may  fill  a 
similar  rob:.  Indeed,  this  has  already  been  proved 
as  regards  the  parasite  (Pirosoma  biyem  inn  in)  of 
Texas  cattle  fever  (p.  3">),  which,  as  originally  shown 
by  Smith  and  Kilborne,  after  being  extracted  by  the 
tick  (Rhipict'phnluit  sawruinrns  v.  Jio'Opltilvs  b<rvis), 
passes   into   the  og^,  and   so  into   the  young  of  this 

acarus,   by   which,    when  the  acarus    comes   to    feed, 

it  is    in   turn    introduced   into   the  body   of  another 

bovine. 

Quite  veeenUy  a  *u\vvW  ^vmsnsa  «(.  do^  similarly 

produced    by  tick  \v\\e,\\a*  Y^viw  ta&tiON^^^^x^ 
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Africa.^  Doubtless  many  more  such  diseases  exist,  if 
not  iu  man,  certainly  among  the  lower  animals.  The 
opportunities  afforded  by  such  effective  "go-betweens" 
as  the  many  species  of  tick  are  not  likely  to  be 
neglected  by  the  pathogenic  protozoa.  Certain  im- 
perfect observations  in  respect  of  two  species  of 
tick,  Acaru8  persicus  and  A  earns  moubata,  point  to 
a  similar  transmission  of  pathogenic  organisms  by 
them  to  man.  In  the  hope  that  by  calling  attention  to 
the  subject  something  more  definite  may  be  elicited,  I 
have  condensed  the  little  that  is  known  about  the 
pathological  effects  sometimes,  though  not  invariably, 
produced  by  the  bites  of  these  animals.  The  facts 
that  these  bites  are  not  invariably  followed  by  serious 
consequences,  that  when  serious  consequences  do 
ensue  these  are  not  evanescent,  and  that  they  confer 
immunity,  suggest  that  something  more  than  simple 
poisoning  by  an  animal  secretion  occurs,  most  likely 
something  of  the  nature  of  the  introduction  of  a 
living  germ. 

The  ticks,  or  wood-lice,  arc  allied  to  the  spiders,  and  belong 
to  the  order  Acarus,  of  which  they  arc  the  largest  specimens. 
They  are  all  of  them  parasitic  on  land  vertebrates,  most  of 
them  having  special  zoological  distributions,  although  each 
may  have  a  limited  variety  of  hosts.  Consequently  most  species 
have  a  restricted  geographical  range :  a  few,  being  parasitic 
on  migratory  birds  and  on  domestic  animals,  are  more 
cosmopolitan. 

Briofly,  their  life- history  is  as  follows: — The  newly  hatched 
larva  possesses  only  six  legs,  and  breathes  thiough  stigmata 
placed  behind  each  pair  of  limbs.  The  larv<c  ascend  plants, 
frqm  which  they  transfer  themselves  to  any  passing  animal. 
If  this  prove  a  suitable  host  the  ticks  attach  themselves  to  its 
skin,  by  means  of  their  beaks,  for  two  orthiee  days.  After  thus 
feeding  they  fall  off  and,  lying  concealed  in  the  ground,  under- 
go a  first  metamorphosis,  during  which  they  acquire  a  fourth 
pair  of  legs  and  additional  stigmata.  Thus  furnished,  the 
pupa  ascends  some  plant,  again  feeds  on  a  vertebrate  host,  and 
once  more  drops  on  the  ground  to  undergo  a  final  metamor- 
phosis and  acquire  sexual  organs.  After  impregnation,  the 
male  dying,  the  female  finds  her  host,  fills  herself  with  blood, 
and,  dropping  off,  lays  many  thousands  of  eggs.  The  life-span 
of  the  individual  tick  depends  on  circumstances.  If  unfed  it 
may  remain  alive,  though  inactive,  for  several  years. 
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aiujas    PFKsicrs  (Fig.    1*23). 

Several  travellers  have  reported  on  a  peculiar 
disease,  especially  common  in  M iana  in  the  north  of 
Persia,  which  the  natives  confidently  attribute 
to  the  bite  of  A,  persictis.  According  to  Kotzebue 
and  Waldheim,  the  bite  of  this  tick  is  followed  by 
severe  pain,  delirium,  convulsions,  and  sometimes 
even  by  death.  Schlimmer  says  the  symptoms 
resemble  those  "of  remittent  fever — extreme  lassi- 
tude, disinclination  to  work,  yawning,  fever,  per- 
spiration not  accompanied  by  much  thirst,  increasing 
and  decreasing  at  stated  hours 
in  the  day."  Fatigued  travel- 
lers and  those  who  have  under- 
gone privations  are  specially 
liable.  He  relates  that  on  one 
occasion  (1858)  he  treated  400 
soldiers  who  declared  they  had 
been  bitten  by  these  ticks  at 
Miana.  Natives,  he  says,  are 
immune,  a  circumstance  he 
explains  by  previous  attacks. 
Fig.  i23.-ArKas  peraicus.  According  to  Dupre\  the  Per- 
sians* treat  the  disease  by 
interdicting  meat,  acid  or  fermented  drinks,  and  by 
the  administration  of  sugar,  which  they  regard  as  a 
specific. 

Aryas  persicus  is  found  in  the  north  of  Persia, 
where  it  is  called  Guerib-guez,  Malleh,  and  Keuch 
bheb-guez.  Its  habits  are  similar  to  those  of  the 
common  bed  bug,  infesting  old  houses,  living  in  the 
cracks  of  walls,  floors,  or  furniture,  and  coming  out 
at  night  to  feed  on  men  or  beasts.  Kotzebue  says 
that  it  may  so  infest  a  village  as  to  drive  away  the 
inhabitants. 

Megnin,  because  he  experienced  no  ill  effects 
from  the  bite  of  a  four-year-old  A.  persicuSy  denied 
the  pathogenic  properties  of  this  tick.  Tholazan, 
however,  who  vj\\\\fc  m  ^etw»>*^iw&  ^*aaL  attention 
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to  the  point,  believes  that  its  evil  reputation  is  well 
deserved. 

ORXITH0D0RUS    moubata    (Argas  moubata,   Murray). 

Dr.  Livingstone  was  the  first  to  describe  the  tick 
disease  of  Portuguese  South  Africa.  He  met  with  it 
at  Ambaca  andTete  on  the  Zambesi.  He  says  :  "The 
effects  of  the  bite  are  a  tingling  sensation  of  mingled 
pain  and  itching,  which  gradually  ascends  the  limb 
until  it  reaches  the  abdomen,  where  it  soon  causes 
violent  vomiting  and  purging.  When  these  effects  do 
not  follow,  as  we  found  afterwards  at  Tete,  fever  sets 
in;  and  I  was  assured  by  intelligent  Portuguese 
there  that  death  has  sometimes  resulted  from  this 
fever." 

Later,  Sir  John  Kirk  referred  to  the  same  disease, 
which  he  found  in  the  Zambesi  valley  as  high  up  as 
Sescheke,  above  Victoria  Falls.  "  The  symptoms," 
he  says,  "  appear  soon  after  the  bite,  and  are  sharp 
fever,  vomiting  and  often  delirium ;  in  about  two 
days  these  pass  off,  but  there  is  no  marked  profuse 
perspiration  as  in  malarial  fever.  After  recovery  the 
patient  has  complete  immunity  from  further  attacks 
however  he  may  be  bitten,  but  it  is  doubtful  whether 
this  immunity  lasts  for  any  length  of  time  in  case  of 
removal." 

Dr.  Dowson,  R.N.,  in  a  letter  accompanying 
specimens  of  the  tick  sent  to  the  British  Museum, 
says  :  "  The  Portuguese  believe  that  the  severity  of  the 
subsequent  symptoms  depends  on  the  number  of 
bites  received.  Severe  fever  and  dysentery,  with 
great  swellings  around   the  anus,  are  stated  to  have 

occurred A  Dutch  trader  assured  me 

that  he  was  bitten  by  one  of  these  acari  on  the  toe, 
and  that  the  bite  was  very  painful.  A  few  hours 
later  he  was  seized  with  most  violent  abdominal  pain, 
vomiting  and  purging.  The  stools  contained  blood. 
He  was  ill  for  three  days  afterwards,  but  said  there 
was  no  fever  at  all." 

Dr.  Daniels,  writing  to  me  itom  \ktt\*\\  C*K&e& 
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Africa,  says:  "I  have  come  across  tick  fever.  Usually 
several  ticks  must  bite  ;  they  produce  a  small  lump, 
which  remains  for  two  or  three  days.  In  from  five 
to  ten  days  the  subject  of  the  bites  gets  an  attack  of 
abdominal  pain  with  vomiting  and  purging.  The 
stools  are  somewhat  dysenteric.  This  lasts  for  nearly 
a  week,  and  is  accompanied  by  fever  and  rigors. 
After  that,  fever  continues  often  for  three  or  four 
weeks.  Some  people  are  not  susceptible ;  others  get 
only  one  attack  ;  a  few  may  have  several,  but  in  time 
they  also  become  immune.  The  case  I  saw,  an  adult, 
was  in  the  second  week  of  the  illness,  and  the  purging 
had  stopped.  The  temperature  ranged  from  100°  F. 
to  102*3°  F.  Three  blood  examinations  were  nega- 
tive.    There  were  no  physical  signs." 

In  Tete  the  tick  is  called  JKnfu  or  Bu  by  the 
natives,  Tampan  or  Garrapato  by  the  Portuguese. 

Mr.  Pocock,  the  distinguished  arachnologist  of  the 
British  Museum,  considers  the  Tete  tick  to  be  identical 
with  0rnithodoru8  moubata  found  by  Welwitsch  in 
Angola.  It  has  been  confounded  with  0.  Savignyiol 
Egypt,  Somali  land  and  British  East  Africa,  but  it 
differs  from  this  allied  but  non-pathogenic  species  in 
several  minute  anatomical  details. 

0.  moubata  extendsacross  Africa  along  the  Zambesi 
valley  and  its  tributaries.  In  habit  it  resembles  the 
common  bed  bug  *  it  inhabits  old  houses,  hiding  during 
the  day  in  cracks  and  moving  about  actively  during  the 
night  in  search  of  the  blood  of  man  or  beast.  In  some 
districts  the  natives  protect  themselves  from  the  pest 
by  plastering  the  walls  and  floors  of  their  huts  with 
mud  and  cow-dung ;  a  practice  adopted  by  the  Boers, 
the  Bechuanas  and  nearly  all  the  cow-keeping  native 
tribes.  They  frequently  smoke  their  huts  to  drive  the 
ticks  from  their  lodgment  in  the  thatch.  The  Portu- 
guese at  Tete  have  a  great  dread  of  the  garrapato, 
and  always  warn  new  arrivals  not  to  place  their  beds 
on  the  ground,  and  to  be  careful  to  have  the  inside 
of  their  mosquito  nets  carefully  searched  for  the  tick 
before  retiring  for  Wife  ii\^ia\». 
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LEECHES. 

In  the  grass  and  jungle  lands  of  many  tropical 
and  subtropical  countries  land-leeches,  probably  of 
special  species,  often  occur  in  great  abundance ;  so 
much  so  that  in  some  circumstances  they  may  prove 
to  be  something  more  than  a  nuisance.  The  Hivma- 
dipua  ceylanica  is  one  of  the  most  active,  as  well  as 
best  known,  of  these.  Before  feeding,  when  out- 
stretched, it  is  about  an  inch  in  length  and  about 
the  thickness  of  a  knitting-needle.  It  clings  to  a  leaf 
or  twig  awaiting  the  passing  of  some  animal,  on  which 
it  springs  with  remarkable  activity.  It  at  once 
attaches  itself  to  the  skin,  and  proceeds  to  make  a 
meal  on  the  blood.  Animals  are  sometimes  killed  in 
this  way ;  men  even  have  been  known  to  succumb 
to  the  repeated  small  bleedings  by  these  pests.  It  is 
necessary,  therefore,  when  passing  through  jungle 
lands  in  which  leeches  abound,  to  have  the  feet  and 
legs  carefully  protected.  The  bite  is  not  unfrequently 
the  starting-point  for  a  troublesome  sore. 

In  the  south  of  Europe  and  in  the  north  of  Africa 
the  horse-leech,  litem  opts  sanguisuya,  sometimes  gets 
in  to  the  gullet  and  nostrils  of  men  as  well  as  of  animals. 
It  has  occasionally  caused  death  by  entering  and 
occluding  the  air-passages.  In  Formosa  1  heard  of 
and  saw  several  instances  of  a  similar  form  of  para- 
sitism, both  in  men  and  monkeys.  To  what  particular 
species  the  leech  in  these  cases  belonged  I  do  not  know. 
Doubtless,  when  very  young  they  were  taken  in 
unperceived  with  foul  drinking  water,  and,  wandering 
round  the  soft  palate,  found  their  way  into  the  nose. 
Occasionally,  in  the  cases  I  refer  to,  the  animal  would 
protrude  from  the  nares  and  wander  over  the  upper 
lip.  For  a  long  time  they  contrived  to  elude  all 
attempts  at  capture.  By  dipping  the  face  in  cold 
water  they  could  generally  be  persuaded  to  show 
themselves.  In  one  instance  the  leech  dropped  out 
spontaneously.  In  another — an  American  naturalist 
who    had   been   travelling  muc\\  \xv  \\\fc  YctarKst  *i 
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SECTION      VII.-LOCAL      DISEASES 
OF   UNCERTAIN    NATURE. 


CHAPTER     XLV. 

CRAW  -  CRAW — CHAPPA — CLIMATIC      BUBO—  GOUNDOU — 
AINHUM. 

CRAW-CRAW    AND   ULCERATING    DERMATITIS. 

Most  itching  papular  and  pustular  eruptions  are 
termed  kra-kra  by  the  natives  of  the  West  Coast  of 
Africa.  Dr.  John  O'Neil  describes  under  this  name  a 
pustular  affection  which  he  says  is  common  in  cer- 
tain parts  of  the  West  Coast,  and  which  he  found 
to  be  associated  with  the  presence  of  a  filariform 
parasite  in  the  papules.  O'Neil  says  that  this  form 
of  craw-craw  resembles  scabies ;  but  he  adds  that 
symptoms  subside  in  a  cooler  climate,  to  return, 
however,  when  the  negro  revisits  the  hot  and  damp 
atmosphere  of  his  native  country.  The  papules  occur 
all  over  the  limbs  and  body,  either  singly  or  in 
rings.  In  two  days  from  its  appearance  the  papule, 
he  says,  becomes  a  vesicle,  and  in  two  more  a  pustule. 
On  paring  off  the  top  of  the  papule  with  a  sharp 
knife,  and  teasing  up  the  little  piece  of  integument 
in  water,  he  found  a  number  of  minute  filaria-like 
organisms  wriggling  about  with  great  activity.  Their 
activity  speedily  slowed  down,  and  in  a  short  time  the 
worms  died.  These  organisms,  according  to  O'Neil's 
drawings  and  description,  resemble  somewhat  Filaria 
nocturna.  The*  measurements,  however,  do  not  quite 
correspond,  the  craw-craw  filaria  being  shorter  and 
broader  (X])U -inch  by  .,ffl00-  inch)  than  F.  nocturna: 
moreover,  unlike  the  latter,  it  presented  two  black 
markings  at  the  cephalic  end.  He  says  that  if  the 
section  of  the  papule  be  made  sufficiently  deep,  five  or 
six  of  these  parasites  may  be  seen  in  a  field. 
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Craw-craw  is  said  to  be  contagious.  It  appear 
after  an  incubation  period  of  three  days,  and  is  not 
curable  by  sulphur  inunction. 

O'Neil's  observations  have  not  been  confirmed.  I 
think  it  is  quite  possible  that  the  parasite  he  found 
was  one  of  the  several  blood  filarial  we  now  know  to 
be  so  common  on  the  West  Coast  of  Africa.  It  is  com- 
prehensible that  in  a  country  in  which  F.  perstans 
occurs  in  every  second  individual,  it  would  be  fre- 
quently found  in  such  preparations  as  Dr.  John  O'Neil 
examined.  The  removal  of  the  top  of  a  scabies 
papule  would  certainly  be  attended  with  some  degree 
of  haemorrhage  ;  in  which  case,  should  the  patient 
chance  to  be  the  subject  of  any  form  of  filarial  in- 
fection, these  parasites  would  be  found  in  the  prepara- 
tion. Immersion  in  water  would,  as  in  the  case  of 
O'Neil's  parasite,  quickly  kill  the  parasites.  I  do  not 
wish  to  assert  that  O'Neil's  parasite  was  F.  perstam, 
but  the  possibility  of  this  must  not  be  overlooked. 

A  disease  resembling  O'Neil's  craw-craw  was  de- 
scribed some  time  ago  by  Prof.  Nielly  under  the  title 
"  dermatose  parasitaire."  A  French  lad,  who  had  never 
been  abroad,  became  affected  with  a  papulo-vesicular 
itching  eruption  resembling  scabies,  in  which  Nielly 
found  a  filariform  parasite  somewhat  like  that  dis- 
covered by  O'Neil  in  craw-craw.  It  had  the  same 
peculiar  cephalic  markings ;  in  addition,  it  had  a 
well-defined  alimentary  canal  and  rudimentary  organs 
of  generation.  Nielly  found  nematode  embryos  in 
the  blood  in  this  case;  so  that  we  are  justified  in 
believing  that  the  parasite  in  the  skin  was  an  ad- 
vanced developmental  form  of  the  embryo  in  the 
blood,  and  that  both  were  the  progeny  of  a  mature 
parental  worm  living  somewhere  in  the  tissues. 
Possibly  Nielly's  dermatose  parasitaire  and  O'Neil's 
craw-craw  were  of  the  same  nature.  I  have  suggested 
that,  as  the  skin  parasite  in  O'Neil's  disease  may  have 
been  an  advanced  form  of  F.  perstans,  this  parasite 
normally,  and  in  pursuance  of  its  evolution,  escapes 
from  the .  human  \>od^  Vtaxwa^  >3fca  ^vb.  *£ter  under- 
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going  there  a  certain  measure  of  developmental 
advance.  Further  investigations  on  this  subject  are 
much  wanted. 

The  term  craw-craw  is  very  loosely  applied.  Emily 
has  described  under  this  name  a  papulo-pustular 
skin  affection  which  is  common  in  certain  parts  of 
tropical  Africa,  and  which  is  often  the  cause  of  much 
suffering  to  the  traveller.  It,  or  a  similar  disease,  is 
by  no  means  confined  to  Africa,  for  I  have  seen  it  in 
patients  from  India,  and  was  at  one  time  very  familiar 
with  it  in  South  China.  At  the  earliest  stage  the 
disease  begins  as  an  itching  papule,  very  possibly  at 
the  seat  of  a  mosquito  bite.  The  itching  provokes 
scratching,  whereby  some  form  of  pyogenic  micro- 
organism is  inoculated.  Pustulation  follows,  and  is 
spread  over  feet  and  legs  by  soiled  shoes  and  stockings 
and  auto-inoculation.  In  this  way  an  ulcerating, 
pustulating  dermatitis  is  kept  up.  The  veldt  sore  of 
South  Africa,  if  not  the  same,  is  a  similar  disease. 

Emily  describes  a  very  efficient  treatment.  Pustules 
•  are  opened,  crusts  removed,  and  ulcers  scraped.  Boric 
acid  powder  is  then  dusted  freely  on  the  parts  after 
a  thorough  scrubbing  with  sublimate  lotion  (1-1000), 
boricated  vaseline  applied  on  lint,  and  over  all 
absorbent  cotton  and  a  bandage.  The  dressings  are 
not  disturbed  for  a  week,  when  the  parts  will  be 
found  soundly  healed.  Such  and  similar  auto-infec- 
tive diseases  of  the  hands  and  feet,  so  common  in 
the  tropics,  I  used  to  treat  with  a  foot-bath  of  warm 
carbolic  acid  lotion  (1-20),  followed  by  dry  dressing 
with  abundance  of  boric  acid  powder,  at  the  same  time 
insisting  on  destruction  of  infected  slippers,  shoes,  and 
stockings. 

CIIAPPA. 

Under  the  name  "  chappa  "  Mr.  Edward  H.  Read 
describes  a  disease  which  he  has  met  with  in  the 
western  district  of  the  colony  of  Lagos.  During  two 
and  a  half  years  he  has  seen  six  examples,  two  in 
males,  four  in  females.     He  thus  de&mta&  vV,  \ — 


720  Chappa. 

"The  patients  all  give  the  same  history.  The 
disease  commences  with  severe  pains  in  the  limbs, 
muscles,  and  joints.  After  a  few  months  the  pain 
decreases,  and  some  joints  begin  to  swell  and  convey 
the  sense  of  fluctuation.  About  the  same  time 
nodules  develop  in  different  parts  of  the  body.  These 
nodules  are  in  the  subcutaneous  tissue,  and  are  about 
the  size  of  a  pigeon's  egg.  After  a  time,  without  the 
formation  of  an  abscess,  the  skin  over  the  nodule 
ulcerates  and  exposes  a  circular  or  oval  ulcer  with  a 
fatty-looking  base.  The  nodules  may  be  single,  but 
are  more  often  multiple,  and  may  be  so  close  together 
that  when  ulceration  ensues  the  ulcers  coalesce, 
forming  a  serpiginous  ulcer.  Sometimes  the  nodules 
are  absorbed  without  proceeding  to  ulceration.  The 
ulcers  are  very  chronic  and  last  for  years,  sometimes 
healing  at  one  place  and  gradually  extending  in 
another.  The  joints  I  have  seen  most  affected  are  the 
knee,  elbow,  and  wrist  The  sense  of  fluctuation  was 
so  marked  in  one  case  that  1  opened  the  joint ;  but 
no  fluid  exuded,  a  fatty-looking  material  protruding 
through  the  incision.  The  disease  after  a  time  attacks 
the  bones,  and  the  joints  may  become  totally  disor- 
ganised."   (Jour,  of  Trop.  Med.,  October  15th,  1901.) 

Neither  potassium  iodide  nor  mercury  avails. 
Scraping,  escharotics,  and  antiseptics  seem  to  be  more 
effective  ;  but  although  the  disease  may  heal  under 
treatment  in  one  place,  it  breaks  out  in  another. 

On  comparing  the  photographs  illustrating  Mr. 
Read's  paper  with  others  of  a  very  similar  complaint 
common  among  the  natives  in  certain  parts  of  British 
East  Africa,  I  am  inclined  to  think  both  sets  of 
photographs  represent  identical  conditions.  Possibly 
"  chappa  "  is  a  tertiary  phase  of  yaws. 

CLIMATIC    UUBO. 

Scheube  has  applied  the  term  "climatic  bubo"  to  a 
type  of  non-venereal  adenitis  not  uncommon  in 
tropical  climates.  8o  far  as  available  statistics  show, 
the  disease  \s  specmW^  y^ycn  ^V\v\,  v\xv\^\\«  the  crews  of 
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warships  on  the  eastern  coast  of  Africa.  It  occurs 
also  in  the  Straits  of  Malacca,  in  China,  where  I  have 
seen  a  fair  number  of  cases  both  in  landsmen  and  in 
sailors,  in  the  West  Indies,  Japan,  the  Mediterranean, 
and  probably  in  many  other  places,  including,  per- 
haps,  in  a  minor  degree,  Europe.  It  appears  to  be 
epidemic  at  times  in  certain  places,  and  to  prevail  in 
groups  of  individuals  living  under  similar  hygienic 
conditions.  Thus,  Ruge  reports  thirty-eight  cases  in 
the  German  squadron  blockading  the  Zanzibar  coast 
in  1888-89;  Godding  notes  its  frequency  in  the 
British  fleet,  also  on  the  East  African  coast.  Skinner 
mentions  forty-nine  cases  which  occurred  in  a 
regiment  and  battery  of  artillery ;  twenty -eight 
developed  in  Calcutta,  thirteen  in  Hongkong,  four 
in  England,  two  in  Allahabad,  and  two  in  Malta. 

The  disease  generally  commences  with  fever  of 
a  remittent  type  in  association  with  inflammatory 
swelling,  usually  of  a  sub-acute  character,  of  the 
groin  glands.  The  oblique  inguinal  glands  are  those 
most  frequently  affected,  but  at  times  it  is  the  crural 
glands  that  are  attacked.  Sometimes  both  groins  are 
affected,  sometimes  only  one,  sometimes  one  groin  is 
attacked  after  the  other.  The  affected  glands  slowly 
or  more  rapidly  enlarge  to  the  size  of  a  hen's  egg,  or 
even  larger.  After  several  weeks,  it  may  be  months, 
the  swelling  slowly  subsides.  Occasionally  the 
periglandular  connective  tissues  inflame,  the  integu- 
ments become  adherent,  and  suppuration  ensues.  If 
the  suppurating  glands  be  freely  incised,  or  excised, 
the  parts  readily  heal  ;  but  if  they  arc  left  alone,  or 
inefficiently  treated,  fistulous  tracks  form  and  may 
take  a  very  long  time  to  heal. 

Hitherto  no  satisfactory  explanation  of  this  type 
of  adenitis  has  been  forthcoming.  No  special 
bacterium  has  been  demonstrated  in  the  tissues. 
There  are  no  adequate  reasons  for  supposing,  as  has 
been  conjectured,  that  the  disease  has  any  connection 
with  plague,  or  that  it  is  a  form  of  pestis  minor. 
Most  probably  the  adenitis  depends  on  some  virus 
u  u 
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which  had  been  introduced  through   an  overlooked 
wound  or  insect  bite  on  the  legs  or  genitals. 

Treatment  should  consist  in  rest  and  soothing 
applications  during  the  more  acute  stage.  After  pain 
and  tenderness  have  subsided,  graduated  elastic  pres- 
sure should  be  applied.  Concurrent  malaria  would 
call  for  quinine ;  syphilis,  for  mercury  or  the  iodides. 

GOUNDOU     OR     ANAKHRE    (GrOS    Nez). 

On  December  10th,  1882,  Professor  A.  MacAlister 
read  a  paper  before  the  Royal  Irish  Academy  on 
what  were  termed  the  horned  men  of  Africa.  In  the 
British  Medical  Journal  of  December  10th,  1887, 
Surgeon-Major  J.  J.  Lamprey  gave  further  details, 
illustrated  with  drawings,  on  the  same  subject.  He 
had  seen  three  such  cases  on  the  West  Coast  of 
Africa,  all  of  them  Fan  tees ;  one  came  from  the 
Wassau  territory,  one  from  the  Gamin  territory,  the 
third  was  a  visitor  to  Cape  Coast  Castle.  Dr.  W. 
Renner  also  reports  and  illustrates  a  case  from  the 
Sierra  Leone  river. 

In  the  Archives  de  Midecine  Navale,  January, 
1895,  Maclaud  calls  attention  to  what  is  manifestly 
the  same  atfection,  which,  according  to  him,  occurs 
in  a  considerable  proportion — one  or  two  per  hundred 
— of  the  inhabitants  of  certain  villages  on  the  Ivory 
Coast.  The  natives  call  it  youndou,  and,  also,  anakhre. 
Maclaud  says  it  is  con6ned  to  the  riverain  districts 
of  the  lower  Camoc  ;  according  to  the  information  he 
received,  if  found  elsewhere  it  is  only  in  individuals 
who  had  previously  resided  in  this  district.  Lam- 
prey's ami  Rentier's  observations  prove  that  goundou 
has  a  considerably  wider  distribution. 

According  to  Maclaud,  the  disease  usually  com- 
mences soon  after  childhood,  although  adults  may 
also  be  attacked.  The  earliest  symptoms  are  severe 
and  more  or  less  persistent  headache  which,  after  a 
time,  is  associated  with  a  sanguino -purulent  discharge 
from  the  nostrils,  and  the  formation  of  symmetrical 
swellings   tbe  sv/.t?  oi  fc.  s>w\s\\ \w^\\  *k  ilve  side  of  the 
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nose.  Apparently  the  swelling  affects  the  nasal 
process  of  the  superior  maxilla  The  cartilages  are 
not  involved.  Although  Maclaud  does  not  refer  to 
this  point,  it  may  be  assumed  that  the  nasal  ducts 
remain  patent.  After  continuing  for  six  or  eight 
months,  the  headache  and  discharge  subside.  Not  so 
the  swellings ;  these  persist  and  continue  slowly  and 
steadily  to  increase  until  in  time  they  may  attain 
the  size  of  an  orange,  or  even  of    an   ostrich's  egg. 


Fig.  1*24.- Goundou  or  Auakluv.    (Mu<In>«l.) 


As  they  grow,  the  tumours,  encroaching  on  the  eyes, 
may  interfere  with  the  line  of  vision  and  finally  destroy 
these  organs.  There  is  no  pain  in  the  tumours  them- 
selves. The  superjacent  skin  is  not  involved,  being 
healthy-looking  and  freely  movable.  The  tumours  are 
oval,  with  the  long  axes  directed  downwards  and 
slightly  from  within  outwards.  Lamprey  s  drawings 
give  a  more  elongated  form  and  horizontal  direction. 
They  look,  according  to  Maclaud,  when  of  moderate 
dimensions,  something  like  two  half- eggs  laid  alongside 
the  nose,  one  on  each  side.  The  nostrils  are  bulged 
inwards,  and  more  or  less  obstructed  ;  but,  in  the 
later  stages  at  all  events,  there  is  no  discharge, 
neither  can  any  breach  of  the  mucous  surface  be  de- 
tected.  The  hard  palate  is  not  affected  \w  *xcj  ^wj . 
u  u  2 


'■'.    iU  •  ->    >Xr?. 


Jj;i^r»-  of  this  Hiijnilar  «ii>fa>*\  Iff  inclines  to  the 
opinion  that,  in  \\\*«  forst  "\y\svaxyq*,  vW  process  is 
started    hv  the  \arviv  ot  sovue  \ws«<^  \x\*v&v  *^cA^w>ct 
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way  into  the  nostrils.  I  would  point  out,  however, 
that  the  symmetry  of  the  growths  is  difficult  to 
account  for  on  this  hypothesis.  Maclaud  observed  a 
similar  affection  in  a  chimpanzee. 

Dr.  Henry  Strachan  records  and  illustrates 
(Fig.  125)  an  instance  of  what  may  be  the  same 
affection  in  a  West  Indian  negro  child.  In  this  case 
the  swellings  were  congenital,  and  had  only  increased 
in  proportion  to  the  child's  growth.  They  were  hard, 
smooth,  bony  masses,  somewhat  of  the  shape  and  size 
of  an  elongated  pigeon's  egg,  and  sprang  from  the 
nasal  process  of  the  superior  maxillary  and  nasal 
bones.  For  aesthetic  reasons  they  were  removed  by 
the  chisel,  and  were  found  to  consist  of  compact  bone 
with  a  cancellous  core.  Dr.  Strachan  states  that  he 
had  seen  two  similar  cases,  and  had  often  noted  a 
"  ridge "  in  this  part  *  of  the  face  of  West  Indian 
negroes.  He  suggests  that  the  condition  may  be  an 
example  of  atavism,  referable  to  some  tribal 
peculiarity  of  the  original  West  African  stock. 

Dr.  Chalmers,  Assistant  Colonial  Surgeon,  Accra, 
has  given  an  admirable  and  well -illustrated  account 
of  this  affection  as  seen  on  the  Gold  Coast,  where  it 
is  fairly  common  and  is  known  as  "henpurge."  He 
confirms  Strachan  as  to  the  anatomical  characters  of 
the  swellings,  which  he  regards  as  the  result  of  an 
osteoplastic  periostitis  due  to  yaws.  He  affirms  that 
the  morbid  process  begins  during,  or  soon  after,  an 
attack  of  yaws,  and  is  correlated  in  some  way  to  an 
anatomical  arrangement  of  the  blood-vessels  of  the 
parts,  an  arrangement  which,  he  gives  the  reader 
to  infer,  is  peculiar  to  the  negro  of  this  part  of 
Africa. 

AINHUM    (Fig.    12G). 

This  is  a  diseaso  of  a  very  peculiar  character, 
affecting  the  toes,  particularly  the  little  toes,  of 
negroes,  East  Indians,  and  other  dark-skinned  races. 

It  commences  as  a  narrow  groove  in  the  skin 
almost  invariably  on  the  inner  and  plantar  side  of  the 


root  of  the  little  toe.  It  may  occur  on  one  foot  only, 
or  in  both  feet  simultaneously,  or  it  may  affect  one 
foot  after  the  other.  The  groove,,  once  started,  deepens 
and  extends  gradually  round  the  whole  circumference 
t*t  tlit*  toe.  As  the  groove  deepens — it  may  be, 
though  not  necessarily,  with  some  amount  of  ulcera- 
tion ^th*  dist&l  portion  of  the  member  is  apt  to  swell 


to  a  considerable  size,  as  if  constricted  hy  a  ligature. 
There  i>  little  or  no  pain,  although  there  may  lie  in- 
convenience fiom  the  liability  to  injury  to  which  the 
dandling  and  now  everted  toe  is  exposed.  In  the 
course  oi  years  the  groove  slowly  deepens,  and 
finally  the  toe  drops  otl*  or  is  amputated.  The 
groove  may  either  correspond  with  a  joint  or  it  may 
he  formed  over  the  continuity  of  a  phalanx.  In  rare 
instances,  after  t\\e  Uvo  cYysAj&X  \AuvW\v^v>  U&ve  dropped 
oft*   or     been  auAymtsvlecX,  \\ifc    &Y*yw*s*i  \^w\^  \w  K^ 
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stump,  and  the  proximal  phalanx  in  its  turn  is  thrown 
off.  Of  the  other  toes  the  fourth  is  the  one  which  is 
most  frequently  affected  ;  very  rarely  are  the  third,  or 
second,  or  great  toes  attacked.  In  the  Army  Medical 
Museum  at  Washington,  U.S.A.,  there  is  a  wax  model 
representing  a  case  of  this  or  a  similar  affection,  in 
which  all  the  toes  had  been  thrown  off  and  the  disease 
was  making  progress  in  the  leg. 

Ainhum  is  very  rare  in  women  or  children,  being 
most  common  in  adult  males.  It  runs  its  course  in 
from  one  to  ten  or  even  more  years. 

On  section  it  is  found,  as  a  rule,  though  not  in- 
variably, that  the  panniculus  adiposus  of  the  affected 
toe  is  much  hypertrophied,  that  the  bone  is  infiltrated 
with  fatty  matter,  and  that  the  other  tissues  are 
correspondingly  degenerated.  Sometimes  the  bone  is 
thinned,  or  even  altogether  absorbed.  At  the  seat  of 
constriction  a  line  of  hypertrophy  of  the  epithelial 
layers,  and  of  atrophy  of  the  papillary  layer  of  the 
skin,  together  with  a  band  of  fibrous  tissue  more  or 
less  intimately  connected  with  the  derma,  surround, 
in  whole  or  in  part,  the  narrow  pedicle. 

Nothing  is  known  as  to  the  true  nature  and  cause 
of  this  disease,  to  which  the  European  and  white- 
skinned  races  are  not,  but  to  which  the  African  races, 
particularly  the  negroes  of  the  West  Coast,  are 
specially  liable.  Some  have  suggested  that  it  is  a 
trophic  lesion  depending  upon  some  nervous  affection. 
The  occurrence  of  severe  loin  pains,  which  Dupouy 
says  he  remarked  at  the  commencement  in  some  of  his 
cases,  as  well  as  the  tendency  of  the  affection  to  run 
in  families,  as  noted  by  Da  Silva  Lima,  afford  a  cer- 
tain amount  of  support  to  this  view.  Others  suggest 
that  it  is  a  manifestation  of  leprosy ;  others  that  it  is 
a  form  of  sclerodermia  ;  others,  again,  and  on  equally 
inadequate  grounds,  that  it  is  produced  artificially  by 
intentional  ligation  or  by  the  wearing  of  toe  rings. 
My  own  impression  is  that  it  is  provoked,  at  all 
events  in  the  first  instance,  by  wounds — so  easily 
inflicted  on  bare  feet  in  walking  Wxtou^  \gc*»&  sst 
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jungle.  The  fold  of  skin  in  which  the  lesion  of 
ainhum  commences  is  very  liable,  especially  in  the 
splay ed-out  toes  of  the  negro,  to  be  wounded  in  this 
way.  If  we  examine  the  under  surface  of  the  joint 
flexures  of  the  toes  in  many  individuals  of  this  race, 
even  of  those  not  affected  with  ainhum,  we  often  find 
the  skin,  particularly  at  the  proximal  joint  of  the 
little  toe,  thick,  rough,  scaling,  and  sometimes  even 
ulcerated.  One  can  understand  that  continual  irrita- 
tion of  this  sort,  produced  and  kept  up  by  wounds 
from  sharp  grasses  and  so  forth,  would  in  time  give 
rise,  especially  in  the  dark-skinned  races  so  prone  to 
eheloid,  to  fi orotic  changes  in  the  derma,  which  might 
very  well  end  in  a  sort  of  linear  cicatricial  contraction 
and  ultimately  in  slow  atrophying  strangulation  of 
the  affected  member.  The  disease  is  said,  however, 
to  have  been  seen  in  those  who  wear  shoes  \  but, 
unless  it  could  be  shown  that  such  individuals  had 
always  worn  shoes,  this  objection  to  the  explanation 
offered  would  not  apply.  I  have  seen  a  negro  in 
whom  the  entire  integument  of  the  little  toe  was 
involved  in  a  sclerodermia,  and  the  part  in  conse- 
quence was  shrunken  and  hide  bound,  whilst  the  little 
toe  of  the  other  foot  was  affected  with  well-marked 
ordinary  ainhum ;  the  process  was  diffuse,  as  it  were, 
on  the  one  side,  localised  on  the  other. 

The  tail  in  certain  species  of  monkey  is  liable 
to  a  similar  disease.  I  have  had  under  observation 
for  some  time  a  pet  monkey  in  which  the  part 
corresponding  to  the  distal  vertebra  dropped  off  in 
consequence  of  an  ainhum -like  linear  constriction. 
Two  months  later  the  next  vertebra  was  similarly 
amputated,  and  now  a  third  groove  is  forming  a  little 
higher  up  the  tail. 

Treatment. — Tt  has  been  suggested  that  division 
of  the  constricting  fibrous  band  would  delay  the 
evolution  of  the  disease.  In  the  early  stage  this 
might  be  tried.  When  troublesome  the  affected  toe 
should  be  ampvvtsvXM. 
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in  nostrils,  715 

Lelshman's  stain,  50 
Leontiasis.  490.  497 
Leper  juice,  502 

Lepers,  earlv  sterility  of.  511 

Leproma.  480,  439.  502.  503 

.  Hanson  on  the  brown  co- 
lour of,  504 

,  microscopical  appearances, 

503 

Leprosy,  478 

,  retiology,  507 

,  aije.  507 

.  anesthesia.  497.  505 

—  ,  anaesthetic,  4.^9 

and  am  viol  d  disease.  493 

-    and  evphilK  484.  486 

and  tuberculosis,   481,   503 

,  atavism.  510 

,  ^Vw^lvv,  497 
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-^  prosy,  bacillus  of,  480,  483,  485. 
496,  505,  506,  509,  513 
-,  characters  of,  500 
,  cultures,  503 
,  diagnosis  from  Bacillus 
smtgmct,  501 

"~" — , , from  Bacillu* 

tuberculoids,  501 

*"- — , ,  position  of,  In  lepro- 

mata,  504 
*- — ,  Benson    on    infection    by 
man,  512 

,  caprice  of  distribution,  482 

,  climate,  508 

,  contagion,  511 

, ,  principal  facts,  511 

,  death,  500 

,  definition,  478 

,  diagnosis,  505 

, from  erythema,  506 

, from  lupus,  506 

, from    skin    eruptions, 

506 

, from  syphilis,  506 

,  from   syringo- iuyella, 

506 
,  died  out  in  England,  479 

does  not  interfere  with  sur- 
gical operations,  518 

,  early  implication  of  ner- 
vous system,  486 

,  evolution  in  stages,  484 

,  facial  atrophies,  497 

,  fresh  tubercles,  492 

,  galloping,  507 

,  geographical     distribution, 

,  Gerlach  on  destruction  of 

nerve  terminals,  496 

,  glands,  492 

,  heredity,  509 

, ,  Hansen  on,  511 

,  history.  478 

,  how  acquired,  509 

,  in  early  stages  not  a  strik- 
ing disease,  483 

In  Isle  of  Pines,  483 

in  New  Caledonia.  483,  508, 

512 

in    Sandwich    Islands,    482, 

506 

in  temperate  countries,  481 

Indian  statistics,  481 
Inoculation.  506 
isolation  of  lepers,  514 
Leloir  on  sweating  in,  486 
loss  of  bair,  488 
loss  of  sight.  496 
lymphatic  glands,  506 
macular  eruption.  487 

,  characters  of,  487 

,  duration  of,  487 

,  seats  of,  487 


Leprosy,  maln-en-griffe,  497 

,  mixed,  489,  500 

,  nerve,  489,  493,  496,  497,  505, 

507 

,  duration,  500 

,  macular  stage,  493 

neuritis,  496,  502 

nodular.  489.  493,  500,  505,  507 

,  duration   500 

,  fever,  489 

,  essential  element,  489 

,  onset,  489 

,  prodromata,  490 

,  situation,  490 

,  termination,  493 

occupation.    507 
of  eyes,  492 
of  face,  488 
of  nerve  trunks.  493 
of  nervous  system,  494 
of  nose,  492 
of  skin,  490 
of  testes,  505 

of  ulnar  and  other  nerves, 
494 

,  other  lesions,  504 
,  ovum  infection,  510 
,  parasites  not  inherited,  510 
•,  paresis,  484 

,  pathological  anatomy,  500 
,  perforating  ulcer,  500 
.  period  of  incubation,  485 

,  of  specific  deposit.  489 

,  pigmentation,  488 

.  prevention,  513 

,  primary  exanthem,  487 

,  a  macular  stage, 

484 

-,  infection.  484 

-,  prodromata.  485 

-,  prodromic  stage,  493 

-,  prognosis,  506 

, of  nerve  cases,  507 

-,  of  nodular  cases,  507 

-,  recent  introduction,  482 
.  rise  of    modern  knowledge 
of,  480 

,  sequel n.\  484 
-.  sex   507 

,  social  and  hygienic  condi- 
tions, 507 

,  Sticker  on  Initial  lesion.  485 
-,  stringent  measures  of  Mid- 
dle Ages,  479 

-,  sudden       appearance       of 
bullte,  494 
-,  symptoms.  483 
-,  thickening  of  nerves,  496 
,  treatment.  515 

-,  by  drugs.  515 

-,  by  hypodermic  Injec- 
tions of  perchlorlde  of  mer- 
cury, 517 
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Leprosy,  treatment  by  Inocula- 
tions of  the  erysipelas,  519 

■ , by  Iridectomy,  518 

, by  necrotomy,  518 

,  by    nerve  •  stretching, 

513 

, by  tracheotomy,  518 

,  by  Unna,  517 

, ,  Danlelssen  on,  517 

, for  perforating  ulcer, 

518 

,  of  lesions,  518 

, of  leprous  neuritis,  518 

,  nodules     on 

the  cornea,  516 

,  with  chaulmoogra  oil, 

516 

, with  Iodide  of  potas- 
sium, 517 

, with  thyroldln,  518 

, with  tuberculin,  517 

,  tuberculous,  489 

,  ulcers,  492,  498 

,  vaccination,  515 

,  white,  506 

leucocytes,  36,  75,  99 

In  malaria,  104 

Leucoderniia,  506 
Lichen  tropicus,  670 
JAnguatula  comtricta,  637 
Liver,  abscess  of,  437 

,  ,  adhesions,  455 

,  ,  aetiology,  438 

— ,  ,  Amorba    colt    as   cause 

of,  458,  459 
,  ,  in    walls    of 

abscess,  456 

,  ,  and  alcoholism,  442 

— — ,  ,  and  Amreba  colt,  456 

, ,  and  Itacteriitm  colt  com 

mttne,  457.  459 

—  .  — -,  and  dysentery,  449,  454 
—  -,  ,  and  empyema,  453 

,  ,  area  of  hepatic  per- 
cussion dulness,  449 

,  ,  ascites,  450 

. ,  author's      conclusions 

on  causes  of,  443 

, ,  causes  of  death,  454 

,  ,  characters  of  pus,  456, 

464 

,  ,  of  the  expector- 
ated liver  pus,  453 

,  —■  -,  chronological   relation 

to  dysentery,  4M) 

common  in  Europe:in>, 


441 


complexion,  447 

cough.  448 

course,  444 

dec\\blU\*  448 
,  deumWou,  <VKl 
,  dUi;\ms\s,  Vi> 


Liver,     abscess     of,     diagnosis, 
common  mistakes,  460 

, from  basic  pneu- 
monia, 460,  461 

-  from  hectic  fever, 
461 

-  from  leucocytfue- 
mia.  461,  462 

-  from  malaria,  461, 
462 

-  from  other  forms 
of  suppuration,  462 

-  from     pernicious 
amemia,  461,  462 

-  from  scurvy,  461. 
462 

-  from      ulcerattrc 
fever,  461 

digestive     organs    in, 
449 

duration  of,  451 
encystraent,  45d 
explanation      of     an- 
ence     of     pyogenic     micro 
organisms,  457 

,  exploring  in,  462,  472 

,  ex]K>sure  as  cause  of. 

442  . 

-,  fever  in.  446 
-,  friction  in,  450 
,  geographical  distribu- 
tion, 437 

hepatitis,  454 
in  Great  Britain.  437 
incidence     of     symp- 
toms. 451 

,  influence   of   age  and 

ength  of  residence,  443 

.  of  malaria,  443 

,  local  bulging,  450 

,  local  oedema,  450 

,  morbid  anatomy,  434 

,  mortality,  454 

,  number,       size,      ami 

situation  of  abscesses,  455 

.  natives  more  liable  to 

dysentery,  441 

oedema  of  feet.  450 
operations     for,     465, 


470 


448 


.  apparatus  for.  407 

,  ,  author's.  407 

,  ,  Oodlee's.  465 

, .  Muclcod's.  467 

organisms    conceni'd. 

,  pain.  447 
■  in  right  should,  r. 

,  pathology,  458 

--,  author'-;  view.  4S8 
.  -    -  ,  Bndd's        theory, 
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Liver,  abscess  of,  pathology, 
Macleod  on  objection  to  au- 
thor's view,  458 

, ,  persistent  fever  after 

operation,  471 

,  physical  signs,  445,  440 

, ,  pneumonia,  450 

,  post-mortem,  439 

,  predisposing       condi- 
tions, 442 

-,  progress       in      early 
operations,  472 
-, ,  pulmonary    inflamma- 
tion and  abscess,  455 

,  pus  burrowing,  450 

.  pyogenic      organisms, 

455,  456 

, ,  question  of  return  to 

tropics,  473 

race  and  sex,  441 
.  rare  In  European  wo- 
men, 441 
-. ,  Rees  on  natives  of  Ni- 
geria, 441  (note) 

-, ,  relation  to  dysentery, 

438.  439 

respiration,  448 
rheumatic  -  like  pains 
and  swelling  of  hands  and 
feet,  447 

rigors,  446 

rupture,  452 

into  blood-vessel, 


453 


453 


into  bowel,  453 
into  lung,  452 
Into  pericardium. 


- — , into  peritoneum, 


453 


into  pleura.  453 

into  stomach,  453 

,  Rendu* s  table  of, 

tli rough  skin,  453 

.  splenic     enlargement, 

449 
,  sterile,    Calmette   on, 


452 


460 


470 


supplementary  causes, 
,  sweating,  447  [443 

,  symptoms,  444 

, ,  variety  of,  444 

,  terminations,  451 

,  treatment,  463 

, after     operation, 


by  aspiration,  463 

. by  hepatic  phle- 
botomy, Harley  on,  466 

, , of     abscess    dis- 
charging tli  rough  lung,  471 

ot  rigor,  483 


Liver,  abscess  of,  treatment  of 
sepsis,  471 

, , when     rupturing 

Into  serous  cavity,  472 

. ,  types  of,  447 

, ,  variety  in  urgency  of 

symptoms.  446 

, ,  varicosity  of  the  epi- 
gastric and  hoemorrhoiaal 
veins,  450 

, ,  wasting.  447 

Local  diseases  of  uncertain  na- 
ture, 717 

Loeffter's  methylene  blue  stain, 
48 

Low  fever,  298 

LueUia  macellaria,  707 

in  nostrils,  708 

Lymph  scrotum,  568,  579 

Lymphatic  varix,  547,  566,  570 

,  pathology,  567 


MacOall urn's  discovery  in  mala- 
ria, 19 

Macleod's.  Dr.  Neil,  method  of 
preparing  film  of  malarial 
blood,  46 

Macrogamete,  28 

Macrophages,  96 

Madura  foot  ($ee  Mycetoma) 

Main  en-griffe  (leprosy),  497 

Mai  d'esfomac  des  negres,  645 

de  Oaderas,  182,  185 

du  Colt,  184 

Maladie  de  carrion.  534  (note) 

Malaria,  119 

,  a    communicable    disease, 

127 

,  acclimatisation,  128 

,  individual     differences     of 

susceptibility,  l!>9 

,  personal  differences,  128 

,  precautions  of  old  residents, 

129 

,  racial  susceptibility,  129 

,  {etiology.  119 

, ,  altitude,  122 

, ,  atmospheric  tempera- 
ture, 122 

. ,  circumstances  favour- 
ing infection,  119 

, ,  earth  disturbance,  125 

. ,  effects  of  decomposing 

vegetable  matter,  122 

.  ,  effects  of   floods,    123. 

124 

, ,  endemic    fluctuations, 

120 

. ,  epidemic  fluctuations, 

1         V2» 
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Malaria,  aetiology,  Influence  of 
houses  and  lodgings,  125 

, , of    latitude    and 

season,  120 

, , of  local  condi- 
tions, 120 

, , of  moisture,  122 

,  ,  of  mosquito,  122 

, —  of  mosquito  pools, 

122 

.  , of  rainfall.  123 

, ,  of  subsoil  mois- 
ture, 123 

,  ,  of  trees.  125 

,  , of  winds  and  at- 
mospheric conditions,  124 

,  .  history  of  Hong  Kong, 

125 

,  ,  oth?r  conditions  ne- 
cessary, 123 

, ,  parasite.  119 

,  ,  time  of  day  In  rela- 
tion to  infection,  125 

,  algldo     attack,     pathology, 

83 

,  ,  treatment  of,  163 

.  alimentary  canal  In,  96 

,  amblyopia,  80.  81 

-  . ,  diagnosis      from      the 

(| ui n I ne  form,  80 

,  anarcotine  In,  166 

and  hemoglobinuria,  91 

,  Anopheles  as  efficient  hosts 

,  antlpyrin  In,  163        [of,  142 

,  aperients  in,  162 

,  aphasia,  79 

,  arsenic  in,  166 

,  black  pigment,  100 

,  bhxxl  in,  94 

,  blood   of   the   splenic    vein 

and  liver.  99 

-  ,  cachexia,  111 

,  —      and   abortion,   112 

-    and     trvpanosoma    In- 
fection,  185 

. .  ivisocl  tted    with    func- 
tional lesion,  114 
,      .  -,  -     -    with    organic    le- 
sion,  114 

,  --  ,  atrophic  cirrhosis,  117 

-  -.  -— -,  definition.   Ill 
cardiac    degeneration, 


Malaria,       cachexia,       herpetic 
eruptions,  114 

, ,  hypertrophic     cirrho- 
sis, 117 

intestinal      affections 


118 
of  thi 


116 


delaved     development 
•  bodv,  112 
drink   in.  168 
ml  irvetl    spleen,    111 
flK).l    in.    16°. 
liii'inoirliM.'e^.    114 

)»«)-'  ri  1 1 » r  t  ♦  *  n  i  .    116 
lir». .it tr      t  nlarijeinent, 

hepuUW-,   e\mm\o,  \Yi 


114 


115 


113 


,  neurosis.  113 
pathological   anatomy. 

,  pathology.  115 

,  peripheral       neuritis. 


pigmentation.  111 

', \  poisoning       compared 

with  opium  poisoning,  113 
, ,  practical       considera- 
tions, 117 

,  ,  pulmonary    affections, 

114 

,  ,  sidcrosis,  117 

, ,  skin  affections,  113 

, ,  symptoms,  111 

.  ,  toxin,   acquired  toler- 
ance, 112 

, ,  treatment  of,  167 

,  ,  without  fever,  111 

,  capsicum  in,  167 

,  carbolic  acid  in,  166 

.  cause  of  fever  and  period- 
icity in.  105 

,  of  nephritis,  118 

— — ,  cerebral  embolism,  81 

,  choleraic  attack,  82 

,  circumstances        favouring 

clinical  manifestation,  126 

. Infection.  119 

,  continued  fever.  62 

,  convulsive  seizures,  79 

. ,  crescent  body  \$ee  Crescent 

bodies) 

,  cultivation  of  land.  168 

,  of    Eucalyptus    globu- 
lus, 170 

, of  sunflower,  etc.,  171 

, of  trees  and  plants,  170 

,  definition,  1 

,  destruction  and  reparation 

of  blood  in  first  attacks  and 
in  relapses,  95 
,  diagnosis      from      cerebro- 
spinal meningitis.  151 

.  from     chronic     quoti 

dlan  fever,  151 

,  from  lymphangitis.  151 

. from        Mediterranean 

fever.  151 

,  — —    from    splenic    leucooy 

thtvnila.  152 
— ,      --    from     other    types    of 

paroxysmal  fevers,  151 
-   -  .  -         from    tuberculous   di? 

ea<e.    152 
-    — ,  —   -    \\csvw*\\>luud  fever,  lf>2 
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Malaria,  diagnosis  from  ulcera- 
tive endocarditis,  152 

.  diminished      amount      of 

blood,  95 

haemoglobin  value,  96 

disturbance  of  the  soil,  125 
,  dose  of  quinine,  155 
double  fever,  62 
,  drainage  In,  168 
,  Duncan's    experiments    in 
prophylaxis,  172 
,  dysenteric  attack,  82 

,  treatment  of,  163 

,  euquirdne  in,  157 
,  extra  vascular.  99 
fever,  anticipating,  62 

,  clinical  phenomena  of, 

58 

— ,  cold  stage,  59 

— ,  continued,  62 

— ,  double,  62 

— ,  duration  of  fit,  60 

— ,  febrogenlc  agent,  105 

,  first  attacks,  76 

, invasion,  119 

,  general  statements,  75 

, ,  haemoglobin     solvent, 

105 

, ,  hot  stage,  59 

, \  Influence  of  physiolo- 
gical rhythm  on,  107 
—.  intermittent,  76 
— ,  microscopical     exam- 
inations, 75 

,  mixed  infection.  62 

. ,  parasite,   variation   in 

life  span  of,  107 

— ,  ,  anticipating,   107 

— , ,  postponing,    107 

— ,  periodicity,  106 

— ,  pernicious  attacks,  78 

-, ,  alglde,  79 

— , ,  cerebral,  78 

— , hyperpyrexia!,  79 

— ,  postponing,  62 
— ,  premonitory  stage.  58 
— ,  pyrogen Ic  agent,  106 
— ,  quotidian    446 
— ,  relapses,  76 
— ,  relation  of  tho  pheno- 
mena   of    tho    fevor    to   the 
stages  of  the  parasite.  62 
— ,  remittent,  62,  77,  108 
— ,  rhythmical  immunity. 
107 

,  sublntrant.  62 

,  sweating  stage.  59 

,  temperature,  59.  61 

,  terms  employed  in,  62 

,  typhoid  state  in.  77 

flagellated  bodies.  161 
,  flooding  of  land,  168 

free  parasite,  98 
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Malaria  free  pigment.  98 

,  gastric  attack,  82 

,  geographical  range,  119 

,  heematoblasts  In,  105 

,  heemoglobinremla,  101 

, ,  cause  of,  102 

, ,  deposit  of  yellow  pig- 
ment, 102 

results   In  heemoglob- 

inurla,  102 
hemoglobinuria,  84 
haemolysis,  94 

immunity    of    native    chil- 
dren, 130 

of  ships'  crews,  124 

,  rhythmical,  107 

indications    of     salubrity, 

118 

Individual    differences    of 
susceptibility,  129 
,  Influence  of  meteorological 
conditions  on  relapse,  126 

of  age.  127 

of  occupation,  127 

of  sex.  127 

Inherited  experience,  130 
iron  and  arsenlo  in  treat- 
ment, 155 

kidneys  in,  96 
leucocytes  in.  104 

In     benign     tertians, 

104 

In       crescent-forming 

fever,  104 


104 


in  pernicious  attacks. 


in  quartans.  104 

,  mononuclear,  in,  104 

,  polynuclear,  In,  104 

liquor  arsenical  Is  in,  166 
liver  in,  96 

location  of  dwelling  houses, 
69 

lungs  In.  96 

lymphatic  glands  In,  99 
MarCallum's  discovery.  19 
malignant  Infection.  69 
parasite,  amir  bold  con- 
ditions of.  70 

,  brassy  bodies,  70 

.  characters         In 

common.  69 

-,  of  fever.  72 

-  creswoitt        body 
characteristic,  71 

,  forms  of,  55 

,  geographical  dis- 
tribution, 74 

,  infections,  86 

,  multiple      infec- 
tion, 70 

.   —  ,  pigmented  stage, 

70 
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Malaria,  malignant  parasite,  py- 
rexial  stage,  72 

, ,  quotidian  Infec- 
tion. 72 


cent  (arm,  73 
73 


-,     fever, 

, , ,    sporu- 

latlng  stage,  73 

, ,  sporulatlng  stage, 

70 

, ,  sub-tertian  Infec- 
tion, 73 

, , ,    brassy 

body,  73 

, , ,  cache- 
xia, 74 

,  ,  ,  cres- 
cent, 73 

latlng  body,  73 
,  marrow  in,  96 

melanin,  3,  4,  5,  11,  12,  24,  90, 

115 

,  methylene  blue  in,  166 

,  morbid  anatomy  and  patho- 
logy, 01 

,  ,  macroscopic,  96 

,  1  microscopic,     36, 

96,  148 

mosquito.  1,  21,  22.  31,  65,  71, 

120,  121.  122,  123  124,  125,  128, 
168,  169,  170.  171 

and  midges,  points  of 

distinction,  741 

■   and    sandflies,    points 

of  distinction,  141 

,  antenna  of  male  and 

female,  139 

,  diffusion,   137 

■ ■,  dissection  of,  22 

— -.  .  distinction       between 

male  and  female,  139 
■  ■ — -,  development,  136 

,  duration  of  life,  137 

o-ggs.  132.  134 

.  female,  method  of  feed- 
in?,  137 

.  food  of,  134 

geographical        range, 


132 


,  habit,  137 
hybernation,   136 
Imago.  132 
larva,  132.   135 
malarial   theorv,   17 
migration,  137 
nets.    171 
nymph.  17,2.  136 
pro\lftcnc*s,\36 
protcc\<x\  Yio\Y>t><,  Yl\ 


Malaria  mosquito,  pupa.  132, 136 

,  native    experience    to    b« 

consulted,  171 

of  tropical  Africa.  71 

,  oligocythemia.  94 

, ,  explanetlon,  100 

on  shipboard,  120 

orcbitis,  584 

,  paralysis,  79 

parasite.  151.  170 

and  associated  fevers, 

54 

,  anticipating,  107 

as  a  means  of  diagno- 
sis. 45 

and  birds,  19,  26 

,  benign,  55 

,  cause  of  malarial  dis- 
ease, 1 

,  complete  cycle  of,  in 

man  and  birds,  28 

,  classification.  54 

crescent      tody      (<« 

Crescent  bodies) 

Dion  1  si's  discovery  of, 

in  bats,  29 

.  evolution  of,  27 

extracorporeal  cvclr.  7 

. phase,  possibility 

of  another,  29 

,  flagellated  body,  7 

,  histology.  2 

in  mosquito.  21 

,  encysted  stage.  23 

,  sporozotte    stagf. 

,  travelling   vermi 

cule  stage,  21 

,  lntracorporeal  cvcle.  3 

;  forms  of,  46 

,  Koch's    discovery    of. 

in  menkeys,  30 

,  latent  phase,  6 

— ,  Mann-aberg's      classifi- 
cation of.  54 

,  melanin,  41 

,  morphology,  2 

,  mosquito  cycle.  7 

,  postponing.  107 

,  quartan  (*#«  Quartan) 

quotidian    ($ee    Quoti- 


dian) 


92 


spores,  4 

structure,  4 

table  of  characters  of. 


tertian  (*«•<•  Tertian) 
,  three  phases,  2 

—   .  transference      to     tho 

human  host,  26,  31 

— ,  toxin.  61 

— .  variation    in    lifespan 
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Malaria  parasite,  zoological  af- 
finities, 31 

,  pathognomonic  signs  of,  148 

,  periodicity     in    diagnosis, 

106,  149 

, ,  lessons  from  author's 

theory  of,  109 

,  pernicious  attacks,  78 

, ,  diagnosis      from 

apoplexy,  153 

, , from  cho- 
lera, 153 

, , from  croup- 
ous pneumonia,  153 

, , from  dysen- 
tery, 153 

, ,  — —  from      heat 

stroke,  153 

, , from  puer- 
peral fever,  153 

,  ,  microscopical  ex- 
amination, 153 

,  phagocytosis  in  spleen,  98 

,  phenocol  hydrochloride  In, 

166 

,  physiological  depression  fa- 
vouring, 126 

,  pla  ma  tor  and  brain  cor- 
tex in,  96 

pigment,  96 

compared    with   other 

pigments,  98 

,  explanation,  100 

in  cerebral  capillaries, 

81 

,  nature  and  source  of.  97 

,  yellow  or  ochre,   100, 

101.  102.  110.  115,  117 

,  Plasmodium,  1  (note) 

,  polycholia.  101 

,  post-mortem,  81,  95 

,  prevention  of,  173 

.  prophylactic     precautions, 

171,  172 

>  USe  of  methylene  blue, 

172 

•,  pyrogonlc  agent,  108 

,  quartan  parasite  ($ee  Quar 

tan) 

.  quinine  in,  154.  155 

,  and  arsenic  as  pro- 
phylactics, 172 

,  ,  form     in     which     to 

administer,  158 

, .  hypodermic  Injec- 
tions of.  157 

, in  pregnancy,  158 

,  In  puerperal  Mate.  156 

§ f  intravenous    Injection 

of.  1G0 

, ,  milk  as  a  vehicle  for, 

157 

, ,  mode  of  actrton  of.  180 


Malaria,  quinine,  precautions, 
159 

, ...solubility  and  equi- 
valent value  of  salts  of,  158 

test,  148 

,  tetanus,  159 

,  toxic  effects.  155 

,  ways  of  exhibiting.  154 

, ,  when    and    In    what 

doses    to   give    in   ordinary 
cases,  154 

,  urticaria,  156 

.  racial  differences  of  suscep- 
tibility, 129 

relapses,  119 

restingphase,  127 

rigor.  62,  108 

,  haemoglobin     dissolv- 
ing substance  freed,  103 

sequelae,  118 

size  and  shape  of  blood  cor- 
puscles, 103 
-  spleen  In.  98 

splenic  abscess,  110.  116 

enlargement,  115 

leukaemia,  118 

tumour  In  district  in- 
dicative of  endemiclty,  115 
-, ,  liability  to  rup- 
ture. 116 

spontaneous  recovery,  168 
sudden  delirium,  79 
suppression  of,  173 
syncopal  attack,  83 
,  terras  employed,  62 
tertian  parasite  ($es  Tertian) 

toxin,  fe,  63,  106,  115 

,  Calli's       experiments 

with,  106 

,  treatment,  154 

, by  Warburg's  tinc- 
ture, 160 

, of  algide  and  dysen- 
teric attacks,  163 

. of    bil!ou3    remittent, 

161 

,  of  grave  fevers,  162 

, of        hemoglobin  uric 

fever,  163 

,  of  hyperpyrexia,  162 

. of      splenic     tumour, 

167 

, with  drugs,  186 

— , with  phenocol  hydro- 
chloride, 166 

,  Waicheren  expedition,  124 

with  syphilitic  and  tuber- 
cular disease,  118 

Mai  occur,  645 

Malta  fever,  220 

,  aetiology,  224 

,  agglutinating  reaction, 

228 
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Malta  fever  and  malaria,  223 

and  mosquito.  227 

and  typhoid,  221 

,  behaviour  of  the  tem- 
perature, 223 

,  Blrt    and    Lamb    on 

prognosis,  228 

,  conveyed     by     ships, 

226 

,  continued  type,  223 

,  definition,  220 

,  diagnosis.  227 

, from  typhoid,  227 

.geographical  distribu- 
tion, 220 

,  history,  221 

,  immunity,  227 

in  England,  220 

,  incubation  period,  227 

,  influence  of  age  and 

residence,  225 

, of  season,  225 

, of    social    condi- 
tions, 226 

,  inoculation     of    man, 

225 
, of  other  animals, 

225 
,  intermittent  type,  223 

,  local  causes,  226 

.  Micrococcui     melitentit, 

220,  224,225 

,  not  infectious,  226 

,  pains.  222 

,  pathological    anatomy 

and  pathology,  224 

,  post-mortem,  228 

,  rheumatic-like      affec- 
tions, 222 

,  sequelae,       mortality, 

and  types,  224 

,  serum  test.  221 

.  spleen,  224 

,  symptoms,  221 

.  treatment,  228 

.  ,  antipyretics,   229 

%  (  dietetic.  229 

■ ,  ,  precautions,  229 

.  ,  purges,  229 

■ — -  - — . ,  quinine.  229 

.  ,  salicylates.  229 

.  .  sponging,  229 

.  undiilnnt  type.  223 

Mannnbenr's      classification      of 

malnrla  parasite,  54 
Mbu  fever.  17 
Mediterranean    fever   (*ee   Malta 

fever) 
Megalocyte«5.  64,  103 
Mcgarhinlna,   141 
MetschnlkorT  on   the  phagocytic 

action  of  lymvbocvt-esi.  43 
MesogonimiiB  hrterophyf*,  W\ 


Midges   and   malaria  mosquito, 

points  of  distinction,  141 
Miners'  anaemia,  645 
Mixed  leprosy,  489,  500 
Monilethrix,  703 
Manilla,  702 
Mosquito  {*•«  Malaria) 

and  filaria,  555 

and  Malta  fever.  227 

and  yellow  fever,  194,  195, 

205,  207 

Mountain  fever,  534 

Mozambique  ulcer,  673 

Mwca  vomitoria,  larvae  of,  668 

Mycetoma,  680 

,  oetiology,  687 

,  arteritis  obliterans,  686 

,  atrophy,  684 

,  black  variety,  686,  688 

, ,  Kantthack  on  fun- 
gus, 689 

,  Carter  upon,  681 

«,  classification,  685 

,  Cunningham  on  the  end- 
arteritis, 690 

, on  the  fungus,  690 

,  definition,  680 

,  discharge  from  sinuses.  684 

,  enlargement  of  foot.  683 

,  histology     and    pathology, 

687 

,  history    and    geographical 

distribution,  680 

,  Kanthack  on,  687 

like  actlnomyccs,  681.  687 

,  melanold  variety,  685,  688 

,  microscopical  anatomy.  686 

,  mode  of  entrance  of  fungus. 

691 

,  morbid  anatomy,  685 

nocardia,  688 

,  onset,  681 

,  ochrold.  685,  688 

,  particles  In  discharge.  683 

.  pathologicM  significance  o( 

the  fungus,  ffiJO 

,  reasons    against     Identity. 

690 

,  In  favour  of  identity. 

689 

,  red  variety,  686 

,  relationship    of    the   white 

to  the  black  variety,  689 

,  sinuses,  683 

■,  symptoms.  681 

,  treatment.  691 

. bv  amputation.  691 

.,  white  variety,  686.  637 

. .  cultivation.  6Q8 

.  ,  my  fungus,  687 

Mviasls.  707 

— ,  intcsiinal.  668 
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^  **gana,  183,  184,  185 
"~~-~ — ,  arsenic  in,  185 
^^ — ,  injection   of  human   blood 
serum,  136 

~~ ,  inoculation    with    trypauo 

somes.  186 
5**kra  <«#•  Nasha  lever) 
>Casha  fever,  279 

^- —  ,  aetiology,  279 

,  period  prevalent,  280 

,  Roy  and  Bose  on,  280 

— ,  symptoms,  279 

■ ,  treatment,  280 

Nematodes,  639 
Nerve  leprosy  ($ee  Leprosy) 
Xodular  leprosy  (tee  Leprosy) 
Non-malarial     remittent     fever, 

298 
,  quinine  in,  299 


Ockroinyia  anthra\)ophuya ,  710 
Oligocythiemla,  94 

,  explanation,  100 

Opilacao.  645 
OpirthorchU  Butki,  664 

con  jurist  u*t  635 

tinentis,  635 

Oppilatlo,  645 
Oriental  sore,  541 

,  aetiology,  543 

,  characters     of     ulcer, 

542 
.  definition.  5*1 

,  duration,  542 

,  effect  of  sanitary   im- 
provement, 541 

,  geographical  and  sea 

sonal  distribution,  541 

,  histology,  543 

.  inoculation  by  Jews  of 

Bagdad,  544 
.  local       nomenclature, 

541 

,  micro-organism  of,  543 

,  onset.  542 

.  parasite  probably  con- 
veyed by  flies,  544 

,  situation  of.  542 

,  symptoms,  542 

,  treatment,  544 

Ornithodorut  mcubata,  713 

— .  geography.  714 

1  Fwbits,  714 

Oroya  fever,  534 

Ovals.  53 

Oiyuriut  vcrmiculari*.  639 


Varayonimu*  We»termanni,  631 

Paralysis,  malarial,  79 

Parangi,  520,  521 

Parasites,  endoeorpuscular,  of 
vertebrates,  32 

, ,  Laveran's  classifica- 
tion. 32 

-  of  the  circulatory  and  lym- 
phatic systems.  545,  605 

of  the  connective  tissue,  617 

of  the  liver,  635 

of  the  lungs,  631 

Pemphigus  contagiosus,  677 
,  a*tiology     and    patho- 
logy, 679 

,  definition,  677 

,  diagnosis  from  chick- 
en-pox, 679 

, from     ringworm, 

680 

.geographical  dlstribu 

tion,  678 

,  inoculation  experi- 
ments, 678 

,  like  Impetigo  conta- 
giosa, 6/8 

,  morbid  process,  678 

,  situation.  679 

,  symptoms.  678 

,  treatment,  680 

leprosus,  491 

Penellllum,  702 

1  entattotnum  conttricium,  637 

,  encysted  In  the  liver, 

637 

,  larval  form,  638 

Perforating  ule^r.  leprous,  500 
Periodicity  of  f^ver  In  liver  ab- 
scess, 149 

Periplantta  orientals,  666 

Pernicious  attack*  (miliaria),  78 

.  alglde  form*.  81 

,  cerebral  forms,  79 

.  pathology,  83 

Pestls,  231 

ambulant,  249 

tide  ran*,  248 

Phagedena,  tropical  sloughing 
<*ee  Tropical  sloughing  pha- 
gedena) 

Phagocytes,  3,  98 

Phagocytosis,  42 

Piedra,  702 

,  distribution.  702 

,  symptoms,  702 

,  treatment,  703 

Pigmented  body,  40 

Pigmented  body  (malaria).  40 

leucocytes  (malaria).  42 

leucocyte  (malaria),  source 

of  the  pigment.  98 


75° 


Index. 


Pigmented   lymphocytes   (mala- 
ria). 43 
Pinta,  496 

caused  by  various  fungi,  702 

,  definition.  058 

,  diagnosis,  702 

,  epiphytes,  701 

.  geographical     distribution, 

,  mycelium,  700 

,  pathology.  700 

,  spores,  700 

,  symptoms,  699 

,  treatment,  702 

,  types  of  disease  700 

l'irosoma  biqeminim,  30,  32,  35.  91 
Piroplasma,  32,  33 

bigeminum,  30,  131,  174,  710 

Plague,  231 

,  abortion,  ?48 

,  aetiology,  233 

.  age,   sex.   and  occupation, 

243 

among  rats,  etc.,  241 

and  flews,  243 

and  open  wounds.  240 

and  pneumonia,  248 

—  -,  atmospheric    temperatures. 

244 

bacillus,  culture  charac- 
ters, 235 

,  pertii,  231 

, ,  physical  characters,234 

,  bacterium,  231,  234 

,  buboes,  234,  236,  241,  246,  247, 

249,  250 

carried  by  flies.  241 

—  -,  Clemow  on  the  marmot,  242 
—   communicated  to  lower  ani- 
mals, 240 

-  -  conditions  favouring  natur- 
ally acquired,  250 

.  connection      between      rat 
plague   and    human   pligue, 
255 
— ,  convalescence,  247,  248 

-  --,  conveved    to  man   in  food 

and  drink.  24C 

,  death,  248 

,  decomposition.  250 

,  definition,  251 

,  destruction  of  vermin,  254 

.  development  of  buboes,  246, 

247 

,  diagnosis.  252 

,  diffusion  by  railways,  255 

-,  elevation.  244 

-.  experiment    on    contagion, 

,  experimental.  235 
.  extension     of     plamic     epi- 
demics. 2M 

—  face,  24b 


Plague,  feeding  animals  on  cul- 
tures, 238 

,  fleas  of  the  dead  rat,  242 

,  filth  and  overcrowding,  239 

,  follows  trade  routes,  244 

,  general  sanitation,  255 

,  geographical     distribution, 

,  geological    constitution   of 

soil,  244 

,  hemorrhages.  247 

— .  HafTkine's  inoculations.  259 

,  immunisation  of  horses,  262 

, of  rabbits,  261 

,  importance    of    examining 

destroyed  rats.  255 

in  Africa,  232.  233 

In  America,  233 

In  Australia,  233 

in  China,  232.  233 

in  Egypt,  232 

in  England,  232 

in  Glasgow,  232 

in  India,  232 

in  Kussia,  232 

incubation  i>eriod,  244 

infection,  240 

inoculability  of  man,  235 

of  other  animals,  236 

inoculation    of    rates    with 
Danysz  bacillus,  256 

insect  bites,  241 

inspection  of  dead,  256 

intensification  and  attenua- 
tion of  virus.  237 

killing  of  bacilli,  254 

leather  gloves.  259 

Lustlg's  injection*.  260 

lymphatics,  251 

mortal  itv,  249 

of  Justinian,  232 

pathological    anatomy    and 
l>athology,  25*5 

post-mortem.  250 

,  brain,  251 

,  heart  and  large  veins, 

251 

— ,  kldnevs,  251 
— ,  liver.  251 

— ,  muscular  contrac- 

tions, ?50 

,  of  jrulnej-pig,  237 

,  spleen,  251 

Prlngle  on  rats  antic!pat- 

ng,  242 

prodromal  stage.  245 

prophylaxis,  253 

,  person  *1,  258 

pyn?inia,  247 

quarantine,  253 

,  from        an        Infected 

pl-ice,  254 

< ■  \v>\   cwA'uAescents,   253 
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Plague,  relapses.  249 

,  rigor,  250 

,  Rocher  on  other  animals, 

242 

,  serum  therapy.  261 

,  Simpson's    Inoculation     of 

monkeys  242 

,  stage  oi  adenitis,  246 

,  of  fever,  245 

,  of  Invasion,  245 

,  symptoms,  244 

,  susceptibility  of  farmyard 

animals,  239 

,  temperature,  245 

,  treatment,  260 

-  — , of  dead,  255 

,  typhoid  stupor,  246 

,  vomiting,  246 

,  wounds,  240 

Plasmodium,  1  (note) 

Pneumonic  plague,  249 

Pol  y  chol  i  a,  101 

Ponos,  476 

•,  complications,  476 

,  duration,  477 

,  fever,  476 

like  lnfantllo  biliary  cir- 
rhosis, 476 

■,  onset,  476 

,  pathological    anatomy    and 

pathology,  477 

,  i»ost-raortein.  477 

,  symptoms,  476 

,  treatment,  477 

Poroctphalut  conttrictut,  637 

Prickly  heat,  670,  671 

Primitive  bodies  of  Plehn,  7 

Proteosoma,  26,  29,  32,  33,  34,  35, 
128,  146 

Proteus,  394 

Protozoa,  12  (note),  384 

■   in  liver  pus,  457 

Psilo«is  (fee  Sprue) 

I'ulrx  irritant,  704 

-  —    penetrant,  703 
Purru.  520 
Pya.inlc  abscess  458 


Quartan  ague,  55.  62,  65 
chart,  66 

infection,  39,  63 

parasite,  55.  76 

— f  absence  of,  in  Calcutta, 

65 
common  In  Antigua,  65 

in  Madras,  65 

— in  Sierra  Leone, 

65 

-  —  comj>ared  with  tertian, 
64 


Quartan  parasite,  cycle  of,  63 

-daisy  form,  65 

.degeneration  of,  64 

spheres,  64 

sporocyte,  65 

Quartana  duplex,  57 

triplex,  57 

Quinine  amblyopia,  80 

,  diagnosis  from  mala- 
rial, 80 

,  bearing  of,  on  microscop- 
ical diagnosis,  46 
Quotidian  ague.  57,  62,  73 
— -  infection,  72 

parasite,  73 

pigmented,  55 

unpigmented,  55 

periodicity,  value  of,  149 

■  sporulating  parasite,  73 


Recurrent  chart  of  hemoglobin- 

uric  fever,  88,  87 
Remittent    fever,    Non-malarial, 

298    299 
Remittents,  76.  77.  148 
Residual  bodies,  28 
Hhabdonema  intestinal*,  416,   660, 

661 

,  filariform  l*rva,  662 

geographical  distribu 

tion,  661 

,  rhabdltlc  forms,  662 

,  prophylaxis,  663 

,  treatment,  663 

Rhipicephahii  eanguineu*,  710 
Ringer,  on  excretion  of  urea  in 

malarial  fever,  60 
Romanowsky's  staining  method. 

49 
Rosette  body.  40 
Ross,  discoveries  in  malaria,  18, 

30 
— , .  confirmation 

and  extension  of,  19 

on  exflagellatlon,  16 

Rouleaux,  zone  of,  19 


S 

Sand  Peas,  703 

Sandflies  and  malaria  mo«qtilto. 

]K>ints  of  distinction,  141 
Screw  worm.  707 

,  characters.  709 

,  eggs,  707 

,  habits,  707 

.  treatment,  709 

Schiitotomum     htrmatobium.    606. 

606 
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Schiifner's  dots,  68 

Septicemic  plague,  248 

Serpiginous    ulceration    of    the 
genitals,  536 

Shi  ma  Mushi  (•**  Japanese  river 
fever) 

Ship  beriberi,  315 

Ship  malaria,  120 

Slmulidre,  141 

Simple  continued  fevjr,  298 

Siriasis,  285 

,  Aetiology,  286 

,  cause  of  death,  289 

,  convalescence,   289,   292 

,  definition,  285 

,  diagnosis,  290 

, from      cerebro  -  spinal 

fever,  291 

, from  malaria,  290 

, from  pontine  haemor- 
rhage, 290 

,  geographical     distribution, 

285 

.  high  fever,  289 

,  hype rpyrexla.  288,  291 

,  morbid  anatomy,  290 

,  mortality,  289 

,  nomenclature,  285 

,  pathology,  290 

,  post-mortem,  290 

,  prodromata.  287 

,  Sambon  on,  285,  287 

,  symptoms.  287 

,  theories  of  solar  heat,  286 

,  treatment,  291 

,  Wood  on  symptoms.  288 

Skin  diseases  cauaed  by  animals, 
703 

by  bacteria,  673 

bY  vegetable  para- 
sites, 630 

,  non-specific,  670 

Sleeping  sickness  of  the  Congo, 
335 

,  •etiology.  341 

anfi  IvtIIktI.  342 

and     FUaria     perttan*, 

341,  342.  343 

,  bacterium.  342 

.  convulsions,  339 

— ,  death,  339 

—  -,  definition,  335 

f  diagnosis,  342 

-■ .  duration,  340 

— .  tmlarejenent      of      the 

lymphatios.\Vfl 

— .  geographical    distribu- 
tion.  335 

— ,  in  England,  341 
-     -,  increasing  somnolence, 
338 

-    -    -      .   Intensely      Me\\\      \v>v 
pulo  vesieu\;\v  eruvUou,  11& 


Sleeping  sickness  of  the  Congo, 
Mott  on  pathology,  336 

,  not    confined    to  the 

negro,  336 

,  onset,  336 

,  pathological  anatomy, 

340 

,  symptoms,  336 

.  transverse    section  of 

vessel  in  brain,  340 
,  treatment,  342 

,  wasting,  339 

Spent  pigments.  53 

Spheres  (malarin  parasite),  39,  44 

,  granular,  28 

,  hyaline,  28 

Spleen  in  malarial  fever.  60 
Sporocytes  (malaria  parasite).  28 

and  gametocytes,   develop- 
ment of.  71  {not*) 

Sporozoa,  1,  31 

Sjorozoltes    (malaria    parasite) 
25,  26,  27 

,  encysted,  30 

Spotted  fever,  174 

,  aetiology,  175 

,  area  of,  174 

,  case  mortality,  174 

,  parasite,  175 

,  post-mortem.  175 

,  symptoms,  174 

Sprue,  415 

.  tetiology.  416 

and  Am  aba  coli,  416 

and  Rhabdowrma  intettinale, 

416 

author's  view  of  pathology, 
424 

.  clotliing  and  general  man 
agement,  429 
death,  420 
definition,  415 
diagnosis,  424 

from  syphilis,  424 

diarrhoea,  419 

,  acute,  419 

,  chronic,  419 

drugs,  430 

,  Begg      on      santonin. 

430 
,  r^arbonate  of  lime.  430 

for  painful  mouth,  430 

dyspepsia,  418 
gastric  cases,  421 
geographical     distribution. 

415 

history,  course,  and  ter 
mi  nation,  419 

hyperactivity  of  digestive 
glands,  424 

incomplete.  4?1 

intestinal  cases,   421 
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Sprue,  lrslons  of  the  alimentary 
tract,  422 

mesenteric  glands,  425 

morbid  anatomy,  422 

mouth  lesions,  417,  419 

nomenclature.  415 

pathology,  423 

postmortem,  422 

prognosis.  424 

secondary  to  acute  entero- 
colitis. 421 
-   to  dysentery   420 

sections  of  bowel,  423 

stools.  419.  424 

symptoms,  417 

of  a  typlc.il  case,  417 

,  three  principal,  417 

.  variability,  417 

tendency  to  relate,  415 
termination,  415,  419 
tongue.  418,  419 
treatment,  425 

by  milk  cure,  425 

by    n  itr'ent   enemata 

or  suppositories,  428 

—  by  Salisbury  cure,  428 
— ,  duration  of,  426 
— ,  early    and    thorough, 

425 

— ,  In  bed.  425 

—  of  inadequate  assimi- 
lation, 427 

-,  of     persisting     symp- 
toms, 427 

of  threatened  relapses, 

426 

— ,  other  forms  of  giving 
milk.  427 

—  with  meat  and  warm 
water.  428 

—  with   meat  Juice   and 
underdone  meat,  428 

tyi>es.  419 
vomiting.  419 
.  when  to  send  the  patient 
to  Europe,  429 

,  without   diarrhoea,   421 

Stained  tertian  rosettes,  52 
Staining  of  malarial  blood.  46 

the  flagellated  bodv,  50 

Stains  for  blood  Alms,  48 
Staphylococcus,  459 

atbuM,  384 

nurtuf,  384 

StJ-^omyla,  128.  142 

and    Anopheles,    points    of 

distinction,  146 

,  characters  and  species  of, 

144 

dlstlnjnii?be*l  from  Ano- 
pheles and  Culex.  146 

fatriata,  142,  187,  194.  195,  208 


Siegomyia  fasciata,  specific  cha- 
racters, 145 

,  larvae,  147 

Sterile  bodies,  44 
Stronyyloidtr  inUrtinali*,  660 
Strong y lxi9  iubtilU,  663 

,  eggs,  663 

Sub-tertian  parasite,  55,  56.  73 

fever,  73 

infection,  73 

Sun-stroke,  235,  287 
Suntraumatism,  283,  292 

,  morbid  anatomy,  294 

,  pathogenesis,  294 

,  seniiefe,  293 

,  sudden  death.  295 

,  treatment.  294 

.  types  of  cases,  293 

Surra    of  India.  182,  183   185 

,  arsenic   in.   185 

Syncopal  malaria  attack,  83 
Syncope  caused  by  heat,  284 
Syringomyelia,  506 


Tania  Africana,  W.  687 

echinocoeciti,  665 

-  Madagatcariemi*.  665.  666 

,  Intermediate  host  the 

cockroach.  666 

nana,  665 

,  cystlcercus,  686 

,  geographical  distribu- 
tion. 668 

,  Grass!  on  intermediate 

host,  666 

,  ova,  666 

iaginata,  665 

tolium.  665 

Tampan,  714 

Temperature  of  malarial  fever, 

59.  61 
Tertian  ague,  62 

,  value  of* periodicity  in 

diagnosis,  149 

fever,  55 

infection,  39 

P'traslte,  55,  76 

,  hypertrophy     of     cor- 
puscles, 68 

pigment,  67 

rosette.   68 

segmentation.  68 

sjiores,  68 

si>orocyte,  68 

Tertiana  duplex.  57 

Texas  cattle  fever.  30.  35,  174,  710 
Thayer's  observations  on   para- 
site In  malarial  infection,  45 
Thermic  tevet,  Wfl 
Tick  lever,  TV* 
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Ticks.  711 

,  life-history,  711 

Tinea  lmbrlcata,  685 

,  cause  a  lepldophyton, 

695,  697 

. a     trichophyton, 

685,  697 

,  definition,  695 

diagnosis,  687 

,  fungus,  697 

.  geographical  distribu- 
tion, 695 

,  prophylaxis.  698 

-  ,  symptoms,  695 

,  treatment,  697 

Toxin  of  malaria  parasite,  61 
Travelling  vennicula,  21 
Trematodes  663 
Trichocephatut    disvar,    312,    320, 

639,  642 

,  ova,  640 

- —  trichimu*,  642,  637 
Trlchomycose  nodulalre,  703 
Trichomycosis  nodo-sa,  703 
Trlchorexis  nodosa.  703 
Tropical  abscess.  458 

diarrhoea,  415 

liver.  432 

■  and  hepatitis,  433 

associated  with  dysen- 
tery, 436 

,  Carlsbad       treatment, 

434 

,  causes,  432 

,  chronic,  434 

,  diet,  435 

,  first  stage,  433 

in  Europeans,  432 

■   ,  second  stage,  433 

,  stools,  433 

,  symptoms,  433 

■  ,  treatment,  434 

sloughing  phagedaena.  673 

,  mtlology,   673 

,  definition,  673 

,  geographical  dis- 
tribution, 673 

,  symptoms,  674 

- .  treatment,  675 

Trypanosoma  Brucei,  131,  182 

equiperdum,  184 

■    E'rmnri,  182 

hominis,  185,  186 

Leirini,  182 

-    Rmtaeti,   1P4 
—    Th  filer  i.  134 
Trypanosomiasis.    177 
--    and  malar!. 'I  cachexia,  185 
— .  author's  case,  179 
-.  Fonle's  c.isc.   178 
--,  history.  177 

,  parage,  \M 

,  treatment,  U& 


Tunnel  disease,  645 
Tuntun,  645 
Twin  crescents,  12 
Typho-malariai  fever.  152,  267 

,  diagnosis,  289 

,  dormant  malaria,  268 

,  meaning  of  the  term, 

267 

,  microscope  in.  269 

,  not  specific.  267 

.  prognosis  and  manage- 
ment, 270 

,  quinine  in,  269,  270 

,  serum  test  in,  269,  270 

,  symptoms,  268 

,  types  of  oases,  268 

Typhoid   fever    in    the   tropics, 
263 

,  aetiology,  263 

,  and  malaria, 

263 

• .     antityphoid 

inoculation,  265 
,  artificial  im- 
munisation, 266 

.  geographical 

distribution.  265 

.  high  rate  of 

mortality  among  Europeans. 
265 

.  Immunity  l»v 

habituation.  263  *      " 

,  native      im- 
munity, 264 

remittent  fever,  78 


XT 

Ulcerating  granuloma  of  the  pu 
denda,  536 

,  advance  of.  536 

,  aetiology,  539 

.  age  and  sex,  536 

,  diagnosis,  539 

,  from    malig- 
nant ulcers,  539 

, from    syphi- 
litic ulcers,  539 
,  geographical   dis- 
tribution, 536 

,  histology,   538 

in    male   and    fe- 
male, 537,  538 

,  onset,  536 

• ,  symptoms,  536 

I .  treatment.  539 

I  ~w •  —  1,y   Conyors- 

T/  urinaria  duodenah'*,  639,  645 
j   ilnclasscd  fevers  of  the  'tropics, 

'*  Aitc\Xvca\  (ever,  151 
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Urethral  fever,  diagnosis  from 
chronic  quotidian,  151 

. from  lymphangi- 
tis, 151 

,  from  Mediterra- 
nean fever,  151 

, from   tuberculous 

disease,  152 


Vacuoles  (malaria  parasite),  41, 

43 
Varicose  groin  glands,  569 
Vcneno-*allvary  gland,  25 
Ver  du  Cay  or,  710 
,  larva,  710 

macaque,  709 

,  eggs,  710 

,  larva,  7C9 

Verruga  peruana,  533 

,  eruption,  533 

,  geographical  distribu- 
tion, 533,  534 

In   domestic   animals, 

534 

,  initial  fever,  533 

like  malaria.  533 

•  like  yaws,  533 

,  spontaneous      hcemor- 

rhage,  534 

,  treatment,  535 

,  tumours    on    mucous 

surfaces,  534 

Vitiligo,  508 


W 

Washerman's  Itch,  6F2 
Water  Itch,  659 

pox,  659 

sores,  659 

Wood-lice,  711 

,  life-history,  711 


Yaw,  the,  522 

.  characteristics    of    typical, 

522 

,  evolution  of  large,  524 

,  involution  of,  534 

,  maximum  development,  325 

,  Nie/holls  on.  £22 

,  not  sensitive,  524 

Yaws,  520 

,  wtiology,  529 

.  age,  sex,  occupation,  race, 

529 
and  lupus  vulgaris,  628 


Yaws,  concurrent  syphilis,  527 

,  contagion  and  heredity,  529 

,  contrast  with  syphilis.  530 

,  Daniels  on,  520,  521,  527 

,  definition,  530 

,  diagnosis.  530 

,  distribution,  526 

.  duration    and    recurrence, 

526 

1  eruption,  522,  523 

,  first  leeion,  521  (not*) 

,  foot,  525 

,  general  health,  527 

distribution, 


,  incubation  stage,  521 

,  initial  fever,  521 

,  local  treatment,  532 

,  morbid  anatomy  and  patho- 
logy, 529 

,  mortality,  528 

,  Nlcholls  on,  521,  525.  528 

,  nomenclature  of  West  In- 
dians, 526 

,  onychia,  525 

,  persistent,  527 

,  primary  sore,  528 

,  prophylaxis,  531 

,  relationship     to     syphilis, 

527,  530 

,  sequelae,  527 

,  stage  of  furfuraceous  des- 
quamation, 522 

,  symptoms,  521 

,  treatment,  531 

. with  drugs,  532 

,  tumours  on  the  skin,  530 

,  ulceration,  525 

Yellow  fever,  a  place  disease,  189 

,  a  ship  disease,  189 

,  etiological  parallelism 

between  malaria  and,  196 

— ■  ,  bile  pigments.  199 

,  black  vomit,  199,  200 

,  cases   in   France  and 

England,  187 

,  causes  of  endemlclty, 

191 

conveyed  by  Steyomyia 

fatciata,  194 

,  dampness  favours,  188 

,  death.  9XX) 

,  definition,  187 

,  destruction  of  mosqui- 
toes in  houses  207 

,  diagnosis,  202 

, from  bilious 

haemoglobin  uric  fever,  203 

— ■  , from  bilious  re- 
mittent. 203 

,  duration    of    infective 

period,  192 

,  eruptions,  196 
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Yellow  fever  follows  the  line  of 
communication,  188 

,  frost  stops    epidemic, 

188 

,  geographical  distribu- 
tion, 187 
germ,   192 

.  Bacillus    irteroides 

of  Sanarelli.  192 

,  Cryptocoecus    tan- 

thogenicui  of  Freire,  192 

,  mosquito  the  In- 
termediary and  diffusing 
agent,  194 

,  nature    indicated 

by  epidemiology.  193 

not  a  bacterium, 

192,  194 

not     transferable 

by    recently     Infected    mos- 
quitoes, 195 

occurs      in      the 

blood,  193 

,  protozoal   nature, 

196 
,  Tetrngenw     febrif 

flara  of  Finlay,  192 
germs  j»ortablc  in  fom- 

ltes  and  merchandise,  189 

,  haemorrhage.    199 

,  Icterus  of  the  sclera* , 

198 

.  immunity  acquired  by 

prolonged  residence  or  pre- 
vious attack,  190 

,  incubation  period,  251 

, preceding 

epidemic  extension.   192 

.  influenre  of  atmo- 
spheric temperature.  188 

-.  initial  fever,  196,  200 

,  man-of  war  disinfec- 
tion, 206 

,  pathological    anatomv. 

201 

. ,  brain,  201 

,       intestines, 


202 


.  kidneys,    202 

,  liver,    202 

.  skin.  201 

stomach.  202 

period  of  calm.  196,  200 
reaction,   196 


Yellow   fever,  post-mortem,  199, 
203 

,  prevention        of       its 

spread  to  Asia,  207 

,  prognosis  and  mortal- 
ity, 200 
,  prophylaxis.  206 

.  by  exterminatlm 

of  mosquitoes,  205 

,  by  sanitation.  205 

,  protection   from    mos- 
quitoes, 207 

.  race     as      influencing 

susceptibility,  191 

,  relapse.  200 

,  rigor,    196 

,  ship  disinfection,  206 

sometimes      epidemic, 

189 

,  stage  of  reaction,  200 

.  &ternb<»rg  on  the  tem- 
perature, 200 

.  symptoms,  196 

,  treatment.  203 

, by  feeding.  204 

. by   nutrient  ene- 

mata,  ?03 

, by  stimulants,  204 

.  of    returning    ap- 

IH'tlte,  204 

,  of  vomiting.  204 

,  .  Sternberg's.  205 

. with  antipyretic*. 

204 

,  witii  baths,  203 

,  urea,  199 

,  urine.   198,  200 

.  usually      a      sea-coast 

disease,  138 
Yeman  ulcer.  673 

Z 

Zone  of  free  hirmoelobin.  39.  42 

heaped  up  eorpuscle*.  38 

rouleaux,  39 

scattered   corpuscles.   38 

,  single-layer.  38,  40 

Zygote  stage  of  malaria  parasite. 

£5,  28 
Zygotoblasts   (malaria   parasite). 

28.  29 
Zygotomcres   (malaria  parasite) 

28 
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